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<= STATE OF KANSAS, 
~ KANSAS WATER COMMISSION, 
s TOPEKA, KAN., December 31, 1918. 
— Hon. Arthur Capper, Governor: 
™ SiR—Submitted herewith is the first biennial report of the 
he Kansas Water Commission for 1917 and 1918, covering the 
Me & work of the Commission since March 24, 1917, the date of 
< organization. 
- To carry out more effectively the provisions of the Kansas 
~s Water Commission act (Session Laws of Kansas, 1917, chapter 
172, p. 218), your attention is invited to the recommendations 
on pages 19 to 29. Very respectfully, 
SG KANSAS WATER COMMISSION. 
= By H. A. Rick, Secretary. 
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First Biennial Report of the Kansas Water 
Commission, 1917-1918. 


INTRODUCTION. 


The legislature of 1917 gave serious consideration to the formulation 
of a workable water conservation policy for Kansas. They held to the © 
idea that such a policy would give shape and focus to future state leg- 
islation relating to flood control, drainage, water power, domestic water 
supply, navigation and irrigation problems, and that ultimately this pol- 
icy would pave the way for greater economic development and insure a 
more stable agricultural prosperity for Kansas. 

Coupled with these internal considerations was the growing need for 
a representative state water organization that could work with the fed- 
eral government in the development of inland waterways projects, of 
which the state of Kansas forms an integral part. It was believed that 
such an organization should represent the state in matters pertaining: to 
local, interstate and federal aid. 

These considerations were embodied in a Water Commission bill 
(house bill No. 877) that was presented to the state legislature of 1917, 
and was one of the important legislative enactments of that body. The 
present Kansas Water Commission law (Session Laws of Kansas, 1917, 
chapter 172, p. 218) is the foundation upon which to enact additional 
legislation as needed to bring these several projects to successful com- 
pletion. 


THE KANSAS WATER COMMISSION ACT. 


Chapter 172, Session Laws of Kansas, 1917 (page 218). 
An Act relating. to floods, drainage, water power, domestic water supply, navigation, 
irrigation, and providing for state control of all matters relating thereto, and providing 
for a Water Commission in the state of Kansas. 


Be it enacted by the Legislature of the State of Kansas: 


SECTION 1. A commission, which shall be known as the Kansas 
Water Commission, is hereby created for the purpose of investigating 
and controlling the problems of flood prevention, drainage, domestic 
water supply, water power, navigation and irrigation in the state of 
Kansas. But said Commission shall not interfere with any drainage 
system now established in drainage districts created under existing laws. 


Sec. 2. The Kansas Water Commission shall be composed of three 
persons, of which the governor shall be ew officio chairman, and two civil 
engineers, who shall be, or qualified to be, at least associate members of 
the American Society of Civil Engineers, and shall be appointed by the 
governor to hold office for four years, or until their successors are ap- 
pointed and qualified, and who shall be eligible for reappointment, and 
may be removed at any time by the governor for cause only. As soon as 
this act shall be in force the governor shall appoint one member whose 
term of office shall expire January 1, 1921, and one member whose term 
shall expire January 1, 1919; thereafter the governor shall appoint one 
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member on the first day of January in each odd-numbered year, and 
whose term of office shall expire on the first day of January four years 
thereafter. The members of said Commission shall serve without sal- 
ary or other compensation, but the members thereof shall be allowed 
their actual traveling expenses when on cfficial business of the Commis- 
sion. Employees of the state may be appointed members of this Com- 
mission without vacating their positions or without change of compen- 
sation. 


Sec. 3. This Commission is hereby authorized to secure such expert 


assistance, clerical and other help, and at such compensation as may be 
necessary to properly carry out the provisions of this act. 


Sec. 4. As soon as practical after organization, the Commission shall, 
in conjunction with the federal government, by way of securing financial 
and professional aid and assistance, work out a systematic general plan 
for the complete development of each watershed in the state in order to 
secure the most advantageous adjustment of the interest involved in 
matters of floods, drainage, irrigation, water power and navigation. 
Where any department of the federal government is now or hereafter 
may be engaged in the development of plans effecting any of the sub- 
jects referred to in this act this Commission may coéperate with such 
federal department. Water development of all kinds throughout the 
state shall conform to the general plans adopted by the Commission. 


Sec. 5. This Commission is hereby authorized and directed to estab- 
lish and maintain river gauging stations and to make such surveys and 
other investigations as may be necessary to a complete knowledge of the 
subjects herein assigned to it for investigation. 


Sec. 6. The following principles shall guide the Commission in its de- 
cisions and plans: (a) Surface or underground waters of the state 
may be appropriated by the federal government by civic decisions, by 
corporations, and by individuals upon application to the Commission, 
and in accordance with the rules and regulations it may prescribe. Such 
appropriations shall not constitute absolute ownership of such waters, 
but shall remain subject to the principle of beneficial use. (b) Where 
appropriations of water for different purposes conflict they shall take 
precedence in the following order, namely: domestic and transportation 
water supply, irrigation, industrial uses, water power. In each of these 
decisions prior application is to govern in making allotments. (c) Ap- 
propriation in excess of the reasonable needs of the appropriators not to 
be allowed. (d) Waters appropriated for irrigation are to become ap- 
purtenant to the lands to which they are applied, and underground 
waters for all purposes to become appurtenant to the lands under which 
they flow. 

Sec. 7. The commission shall study the laws of the state relating to 
floods, drainage and irrigation, with a view to making such revisions as 
may be necessary to accomplish the ends prescribed in this act, and 
they shall report the results of their investigation and make such 


recommendations as they may deem proper to the legislature from time to 
time. 


SEc. 8. The Commission and its agents shall have the power of entry 
on private lands for the purpose of carrying out the provisions of this 
act. 


SEc. 9. All money now in the state treasury received from, or that 


may hereafter be received as compensation for sand taken from any 
navigable stream, except such amounts as drainage districts may be en- 
titled to under the law, shall be placed in a separate fund, which shall be 
_ known as the Water Commission fund, and from which fund all expenses 
and obligations of the Water Commission shall be paid. 


Sec. 10. The salaries of all employees of the Water Commission shall 
be fixed by said Water Commission. 
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Sec. 11. To carry out the provisions of this act and to codperate with 
the federal government in all matters pertaining hereto, there is hereby 
appropriated for the remainder of the fiscal year ending June 30, 1917, 
the sum of $1,000, or so much thereof as may be necessary; for the 
fiscal year ending June 30, 1918, the sum of $3,000, or so much thereof 
as may be necessary; and for the fiscal year ending June 30, 1919, the 
sum of $3,000, or so much thereof as may be necessary, which shall be 
expended under the direction of the Commission. 


Sec. 12. This act shall take effect and be in force from and after its 
publication in the official state paper. 


Approved March 13, 1917. 
Published in official state paper March 24, 1917. 


THE KANSAS WATER COMMISSION. 
Purpose. 


The law creating the Kansas Water Commission presents a clear and 
concise statement of the water-conservation policy for Kansas. The Com- 
mission is empowered to investigate and to control specific water problems: 
flood prevention, drainage, domestic water supply, water power, naviga- 
tion and irrigation (section 1). The magnitude and importance of such 
a program is worthy of careful consideration. 


The Organization. 


Section 2 provides for the organization of a commission of three mem- 
bers: the governor as ex officio chairman, and two civil engineers, “who 
shall be, or be qualified to be, at least associate members of the American 
Society of Civil Engineers.” 

The water problems before the Water Commission are engineering’ 
matters of a high order, that will require broad and intelligent treatment. 
It is altogether fitting that the high standards of the American Society 
of Civil Engineers should be adopted for the personnel of the Commission. 

It may seem inconsistent that “the members of said commission shall 
serve without salary or other compensation,” or that ‘employees of the 
state may be appointed members of this Commission without vacating 
their present positions or without a change of compensation.” These 
matters are involved in the financing of the Water Commission, which 
is of particular importance. 


How Financed. 


Section 9 of the Water Commission law provides that— 


“All money now in the state treasury received from, or that may here- 
after be received as compensation for sand taken from any navigable 
stream, except such amounts as drainage districts may be entitled to 
under the law, shall be placed in a separate fund, which shall be known as 
the Water Commission fund, and from which fund all expenses and 
obligations of\the Water Commission shall be paid.” 

In other words, the investigations of the Kansas Water Commission are 


to be financed from the revenue derived through the workings of the 
so-called Kansas sand law, passed by the legislature of 1913, chapter 259, 
Session Laws of Kansas, 1913, which reads in part as follows: 
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“An act relating to the sale and taking of sand, oil, gas, gravel, mineral 


and any other natural product whatsoever from the bed of any river | 


which is the property of the state or any island therein 
prescribing certain powers and duties of public officers in relation 
thereto; 


Under the provisions of this act the natural products that had hitherto 


been taken by private concerns without any revenue going to the state 
treasury are now considered natural resources belonging to the state, 
for which royalties, determined by the Executive Council, must be paid 
into the state treasury, ways and means -being provided to enforce this 
law. The exception mentioned in section 9 of the Water Commission 
law is covered in section 2 of the sand act, as follows: 

“Where any navigable stream extends into or through any drainage 
district in the state organized under chapter 215 of the Session Laws of 
1905, and the amendments thereto, the board of directors of such district 
shall be entitled to one-third of the proceeds of such natural products or 
minerals which the state may sell from within or beneath a portion of the 
channel of such streams lying within such district, and said one-third of 
the proceeds arising from any such sale shall be paid to the treasurer of 
such drainage district and shall be expended only by such district for any 
of the purposes for which such district was created.” 


The Kansas sand law was made inoperative by litigation that was still 
pending before the supreme court of Kansas at the time the Kansas Water 
Commission bill was under consideration. The means to finance imme- 
diately the work of the Commission were, therefore, not available, so 
emergency measures had to be adopted pending a favorable decision on 
the constitutionality of the Kansas sand law, in order that the water con- 
servation policy, as embodied in the Water Commission bill, could be 
adopted by the 1917 legislature. For this expediency it became necessary 
to require the commissioners to serve without compensation, and also to 
enlist the support of engineers already in the employ of the state in re- 
sponsible positions to assume these additional responsibilities, also with- 
out compensation. 

To provide for necessary field investigations for stream gaging, and to 
enlist the codperation of the federal government in this work, small ap- 
propriations from the general fund were made for the balance of the fiscal 
year 1917, and for the fiscal years 1918 and 1919, respectively. 
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Constitutionality of the Kansas Sand Law Determined. 


The supreme court of the state of Kansas in 1917 ruled that the Kansas 
sand law was constitutional. However, the case was appealed to the 
United States supreme court. On November 26, 1917, the United States 
supreme court rendered a decision upholding the constitutionality of the 
Kansas sand law. The state of Kansas could then assert its sovereignty 
to the “bed and channel of any river in the state or bordering on this 
state to the middle of the main channel thereof and all islands and sand 
bars lying therein,” certain legal exceptions to the contrary being spe- 
cifically mentioned in the law (section 6, chapter 259, Session Laws of 
Kansas, 1913). 


Appropriation Not Specified by Water Commission Law. 


The attorney-general ruled that section 9 of the Water Commission 
law (relating to financing the work from the revenue derived from sand 
royalties) did not make the sand royalties immediately available for the 
investigations of the Kansas Water Commission, but that these moneys 
were held in trust, in a Water Commission fund, subject to future appro- 


priations by the state legislature. This decision precluded the formation - 


of a larger organization by the Water Commission until an appropriation 
from the Water Commission fund should be made by the legislature of 
1919. 


COOPERATION WITH THE UNITED STATES 
GEOLOGICAL SURVEY. 


The flood-control problem for eastern Kansas was given attention by 
the Kansas Water Commission as soon as organized. Certain hydro- 
metric investigations bearing on the flood problem needed to be started 
without delay. In accordance with sections 4 and 5 of the Water Com- 
mission law, on May 11, 1917, a cooperative agreement was made between 
the United States Geological Survey and the Kansas Water Commission 
for an investigation of the water resources of Kansas. 


Cooperative Agreement. 


“THIS AGREEMENT, made May 11, 1917, by and between the United 
States Geological Survey, by George Otis Smith, director, party of the 
first part, and the Kansas Water Commission, by T. J. Strickler, secre- 
tary, party of the second part: 


WITNESSETH : 

1. The parties hereto covenant and agree that, in accordance with 
their respective statutory authorities, copies of which are attached hereto, 
there shall be maintained, in codperation, an investigation: of the water 
resources of the state of Kansas. 

2. That the parties hereto shall contribute for the purpose of carrying 
on these investigations and for preparing the results thereof for publica- 
tion the following amounts: (a) The party of the first part at least 
$2,000 annually, to be expended during the biennium ending June 30, 
1919; said allotment to depend on appropriation by Congress. (b) The 
party of the second part at least $2,000 annually, to be expended during 
the biennium ending June 30, 1919. 
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38. The areas to be investigated and the scope of the investigation 
shall be determined by mutual agreement between the parties hereto and 
_ their respective representatives. 

4, The areas to be investigated and the nature of the investigations 
having been determined, the field and office work necessary therefor shall 
be under the direction of the party of the first part, who shall, by a duly 
accredited representative, supervise the expenditure of the funds con- 
tributed by both parties and shall approve vouchers for all such ex- 
penditures. The methods of investigation and the regulations governing 
them shall be those usually followed by the party of the first part, pro- 
vided that they may be subject to such modification as is suggested by 
the party of the second part and approved by the party of the first part. 

5. During the progress of the work all records pertaining thereto 
shall be open to the inspection of the party of the second part, and if the 
work is not being carried on in a manner satisfactory to the party of the 
second part, he may, on formal notice, terminate this agreement. 

6. Accounts and expenses incurred in the performance of the work 
herein provided shall be rendered monthly in the manner required by the 
laws and regulations of the parties hereto and shall be paid in accordance 
therewith. 

7. Certified copies of all results of investigations shall be furnished to 
_ the party of the second part on demand. The original records should ul- 
timately be deposited in the office of the party of the first part, and shall 
become part of the records of said office. 

8. The results of the work contemplated in this agreement shall be 
published by and in the regular annual reports of the party of the first 
part, and said publications shall contain a statement of the codperative 
relation between the parties hereto. The party of the second part re- 
serves the right to publish all results of said investigations, it being un- 
derstood that at least sixty (60) days shall be given the party of the first 
part for the proper assembling and compiling of any data desired for such 
state reports. 

IN WITNESS WHEREOF, We have hereunto set our hands and seals this 
eleventh day of May in the year one thousand nine hundred and seven- 


teen. Gro. OTIS SMITH, Director, 
For and on Behalf of the United States Geological 
Survey, Party of the First Part. 


T. J. STRICKLER, Secretary. 
For and on Behalf of the Kansas Water Commission, 
Party of the Second Part.’ 


Organization. 


Through the courtesy of the United States Treasury Department and 
W. O. Rigby, postmaster at Topeka, Kan., the United States Geological 
Survey was enabled to secure adequate office space in the Federal Build- 
ing as headquarters for the investigations in Kansas. This included 
files and office furniture. 3 

The district office was opened on June 1, 1917, at Room 25, Federal 
Building, Topeka, Kan., with Roger C. Rice as district engineer. 

The limited appropriations of both the United States Geological Sur- 
vey and the Kansas Water Commission have restricted the investigations 
to the activities of the district engineer. Although entirely inadequate. 
for securing the amount of data needed in the solution of the flood prob- 
lem, this organization has made definite progress. 


cy ae Kansas Water Commission, 1917-1918. 


KANSAS WATER COMMISSION AND U. S. GEOLOGICAL 
SURVEY. 


SUMMARY OF EXPENDITURES FOR HYDROMETRIC INVESTIGATIONS IN KANSAS FOR PERIOD 
MAY, 1917, TO NOVEMBER, 1918. 





Expenditures. Principal cost items. 





Stream gaging—field work. 





Kansas U.S. ps HeEpD Office Non-- 
Water Geological! Total. work, *Top cost. | expendable 


bie: . maintenance |Construction 
Commission.}| Survey. Olnaroeran sent eeaeg af gagicg reports. property. 


stations. stations. 
including 
observers. 








FiscaL YEAR 1917 (May anb June, 1917, Onty) 





| 


$931.07 | $243.49 $1,174.56 
| 





$6.84 | $172.38 | $457.10 | $75.00 | $144.08 | $326.00 








Fiscat Yrar 1918. 








$2,612.36 5,420.6 | $297.18 | $1,401.01 | $1,522.76 | $894.39 | $615.05 | $993.43 
| | 


| 


$2,814.28 





FiscaL YEAR 1919 (Juty tro Novemper, 1918, Onny). 











| fered 
$1,842.27 $1,188.38 $3,030.65 | $205.50 $838.68 | $2,005.01 














$89.05 $77.66 | $20.25 





*Top cost includes: Administration, filing, correspondence, supervision, conference, fixed charges, rent, tele- 
grams, etc. 


Stream-gaging Investigations. 


The joint work of the Kansas Water Commission and the United States 
Geological Survey during the period, June 1, 1917, to December 31, 1918, 
has been the establishment and maintenance of stream-flow measuring 
stations at strategic points selected as part of the systematic investiga- 
tion of the drainage basins in eastern Kansas, together with special in- 
vestigations. | 

The following gaging stations have been established in Kansas since 
June 1, 1917: 

STREAM FLOW MEASURING STATIONS IN KANSAS, AND DATE ESTABLISHED. 
Kaw valley. 

Kansas river basin. $ 
Kansas river at Odgen.- (June 19, 1917.) 
Kansas river at Topeka.t (June 12, 1917.) 
Kansas river at Bonner Springs. (July 8, 1917.) — 

Smoky Hill river basin. 
Smoky Hill river at Ellsworth. (July 23, 1918.) 


Smoky Hill river at Sand Springs, near Abilene. (June 19, 
1918.) 


1. Equipped with Gurley long-distance water-stage register, located at the United 
States Weather Bureau office. “ 
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Solomon river basin. 
Solomon river near Bennington. (October 1, 1917.) 
Republican river basin. 
Republican river at Wakefield. (June 21, 1917.) 
Blue river basin. 
Blue river at Dott (April 16, 1918.) ; 
Marais des Cygnes valley. 
Marais des Cygnes river near Ottawa.2 (October 26, 1918.) 
Neosho river valley. 
Neosho river near Iola.* (October 12, 1917.) 
Except as indicated, the above gaging stations are equipped with 
standard chain or staff gages, which are read twice a day by gage observ- 
ers. With the exception of Neosho river near Jola, near-by bridges are 


utilized as measuring sections from which to measure the discharge. 


Special Investigations. 


Kansas City Northwestern Railway Company’s Bridge Controversy. 
In August, 1917, at the request of Governor Arthur Capper, ex officio 
chairman of the Kansas Water Commission, the Commission prepared’ a 
_preliminary report on “The effect of obstruction to navigation and flood 
prevention by the Kansas City Northwestern Railway Company’s bridge 
on the Kansas river at Kansas City, Kansas.” Copies cf this report may 
be obtained upon application to the Kansas Water Commission. 

This report was presented to the War Department by the Kansas 
Water Commission at the public hearing held September 11, 1917, before 
Col. Willard Young, United States agent in United States engineer’s 
office at Kansas City, Mo., to consider the application of the Kansas City 
Northwestern Railway Company for the approval of its plans for the 
alteration of its bridge across Kansas river at Kansas City, Kan. 


“The Relation of the Kansas Water Commission to the Flood Problem of 
Kansas.” This report by the Kansas Water Commission, dated January 
12, 1918, outlines the progress made in Kansas leading toward the solu- 
tion of the flood problem, and further investigation by the Kansas Water 
Commission. Copies of the report are on file with the Kansas Water 
Commission. 

“Water Resources of Kansas.” A compilation of all available United 
Miates Geological Survey stream-flow data for Kansas, together with all 
the available United States Weather Bureau rainfall data for Kansas, 
was started by the Geological Survey in November, 1917, for publication 
as a special water-supply paper, to be known as “Water Resources of 
Kansas.” ~The tabulated and descriptive matter for this report was 
practically completed before the 1918 field season temporarily discon- 
tinued the work. The report is 75 percent complete. 


Other Cooperation. 


The stream-gaging investigations of the Kansas Water Commission 
and the United States Geological Survey have been materially assisted 





2. Equipped with Stevens water-stage recorder. 
3. Equipped with Stevens water-stage recorder, with car and cable at measuring 
section. 
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KANSAS WATER COMMISSION. PLATE IV. 
| 
A : 
A. Well and shelter for recording gage on Kan- 
sas River at Topeka, Kan:, constructed by North 
x Topeka Drainage Disivict and South Side Levee 
District No. 6, at Topeka, Kan. 
; / 
. 
_B. Stream-flow measuring station on Marais des Cygnes River near Ottawa, Kan., 
rs ‘s showing well and shelter for recording gage and bridge measuring section. 





18 Kansas Water Commission, 1917-1918. 
through the final codperation of the United States Weather Bureau and 
several local organizations. | 

The North Topeka Drainage District and the South Side Levee Dis- 
_trict No. 6, of Topeka, constructed a reinforced concrete well and shelter 


for a long-distance recording river gage on Kansas river at Topeka 


(Pl. Iv, A), which was completed in the spring of 1918. 

In 1918 the United States Weather Bureau transferred the center of 
forecast work for Kaw valley (Pl. 1) from Kansas City, Mo., to Topeka, 
Kan. Mr. S. D. Flora, meteorologist in charge at Topeka, was granted 
authority to make use of all gaging stations maintained by the Kansas 
Water Commission in Kaw valley that codrdinated with the existing river 
gages maintained by the Weather Bureau, in order that flood forecast 
work for Kaw valley might be more effective. The United States 
Weather bureau is codperating in the mainentance of the long distance 
water-stage register, which forms part of the equipment for the stream- 


flow measuring station on Kansas river at Topeka. This instrument has 


been placed in the Weather Bureau office at Topeka by the Water Com- 
mission and the Geological Survey, and will be used as an intergal part 
of the flood forecast work for Kaw valley. | 

Franklin county, Kansas, codperated in the construction of the stream- 
flow measuring station on Marais des Cygnes river near Ottawa, Kan. 
(Pl. tv, B), completed in October, 1918, by furnishing the crushed rock 
used, some 25 cubic yards, and the steel reinforcing, some 1,364 pounds. 
Total financial codperation was $120.85. 

The city of Ottawa, Kan., also codperated in the construction of this 
stream-flow measuring station by hauling the crushed rock and sand. 
They also furnished two telephone poles used in the construction of the 
outside staff gage. This financial codperation is estimated at about $60. 

The property owners in the vicinity of this measuring station willingly 
agreed to clear the river banks of overhanging trees and brush to im- 
prove the channel at the measuring section. 


National Drainage Congress. 
(Seventh Annual Meeting at Chicago, Ill., December 13 and 14, 1918.) 


Governor Arthur Capper appointed Prof. H. A. Rice, secretary of the 
Kansas Water Commission, as delegate to the seventh annual meeting 
of the National Drainage Congress, held at Chicago, IIll., on December 
13 and 14, 1918. 

At this meeting 130 delegates from the various states were present 
to consider matters of state and national importance relating to flood 
and drainage and other reclamation work. 

The National Drainage Congress is urging national recognition of 
water projects, especially inland drainage of swamp and overflowed 
lands, and flood protection. It recommended to the United States Con- 
gress that a billion dollars be set aside for this purpose. 

The flood problem of Kansas, and especially that of the Kaw valley, 
was presented to the Drainage Congress by Prof. H. A. Rice, and was 
fully discussed by other delegates. 
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Recommendations—Summary. 


Before proceeding with the detailed discussions upon which recom- 
mendations are based, this brief summary is submitted: 

1. An appropriation from the Water Commission fund by the legisla- 
ture of 1919 is necessary to finance the work of the Kansas Water Com- 
mission and establish it upon a permanent basis. 

2.. Appropriations of $25,000 for the fiscal years 1920 and 1921, re- 
spectively, are recommended to be appropriated from the Water Com- 
mission fund for the Kansas Water Commission. These appropriations 
are for— 

(a) Hydrometrie investigations in codperation with the United States 

Geological Survey, $20,000 per year. 

(1) Operation and maintenance of stream-flow measuring stations 
now established. 

(2) Construction, operation and maintenance of other stream-flow 
measuring stations to be established during fiscal years 1920 
and 1921. 

(3) Codperation in stream-gaging investigations with Kaw Valley 
Drainage District. 

(4) Investigation of developed and undeveloped water power in 
Kansas. 

(5) Special investigations relating to flood control, irrigation and 
other water problems. 

(6) Preparation of reports for publication by Kansas Water Com- 
mission and United States Geological Survey. 

(6b) Other investigations by Kansas Water Commission, $5,000 per 

year. 

(1) Detailed river surveys for assisting flood prevention, drainage 
and other water problems in accordance with section 5 of the 
Water Commission act (seé page 8.) 

(2) Codification of existing water laws of Kansas by qualified ex- 
perts, with recommendations for further legislation, in accord- 
ance with section 7 of the Water Commission act (see page 8). 

(3) Special investigations relating to flood control, irrigation and 
other water problems. 

3. A deficiency appropriation of $1,000 for the balance of the fiscal 
year 1919 is requested to provide for field expenses for stream gaging 
during the spring of 1919, and for clerical assistance. 

4. It is further recommended that the Kansas Water Commission 
approve all plans and have general supervision of all construction work 
of drainage districts established after June 30, 1919. 

5. It is also recommended that legislation be enacted providing for 
the clearing of river banks and river channels in eastern Kansas as an 
immediate and partial flood relief measure. 


20 Kansas Water Commission, 1917-1918. 


RECOMMENDATIONS—DISCUSSION. 


Appropriation from Water Commission Fund by Legislature of 1919 
Necessary to Finance Kansas Water Commission. 


Emergency appropriations from the general funds in the state treas- 
ury were provided for the work of the Kansas Water Commission by the 
legislature of 1917, as follows (see page 9): 

“Sec. 11. To carry out the provisions of this act and to cooperate with 
the federal government in all matters pertaining thereto, there is hereby 
appropriated for the remainder of the fiscal year ending June 30, 1917, 
the sum of $1,000, or so much thereof as may be necessary; for the fiscal 
year ending June 30, 1918, the sum of $3,000, or so much thereof as may 
be necessary; and for the fiscal year ending June 30, 1919, the sum of 
$3,000, or so much thereof as may be necessary, which shall be expended 
under the direction of the Commission.” 


The permanent financing of the work of the Commission is provided 
for in section 9 of the Water Commission act (see page 8), as follows: 

“Sec. 9. All money now in the state treasury received from, or that 
may hereafter be received as compensation for sand taken from any nav- 
igable stream, except such amounts as drainage districts may be entitled 
to under the law, shall be placed in a separate fund, which shall be known 
as the Water Commission fund, and from which fund all expenses and 
obligations of the Water Commission shall be paid.” 


It is therefore respectfully urged that the legislature of 1919 make 
definite and permanent appropriation of the Water Commission fund 
in accordance with the provisions of section 9,-in order that the investi- 
gations of the Kansas Water Commission may be put on a sound and 
lasting basis. 

On September 19, 1918, according to the state auditor, there was 
$41,074.28 in the Water Commission ‘fund. About $10,000 additional re- 
mained undivided between the drainage districts entitled to their share, 
and the Water Commission fund. This fund has been accumulating from 
sand royalties paid into the state treasury since 1913, through the opera- 
tion of the Kansas sand law, by sand companies operating at favorable 
sites in Kansas and Arkansas valleys in eastern Kansas. The supply of 
sand is apparently inexhaustible. The demands for it for building pur- 
poses, which are now large, are bound to increase with the renewal of 
construction work permitted by the government. This natural resource 
is, therefore, an asset of increasing value to the state. 

Other states which have water problems similar to those in Kansas, 
but which are less favored in the utilization of their natural resources, 
must depend upon appropriations for the work from general taxation. 
Kansas, on the other hand, is able to make her rivers finance her water 
projects and thereby ease the burden of taxation on her citizens. For 
these revenues are to be used by the Kansas Water Commission for in- 
vestigations of water problems of vital importance to the welfare and 
prosperity of all sections of the state. 
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Budget for Biennial Period for Fiscal Years 1920 and 1921. 


The following budget for the fiscal years 1920 and 1921 is recom- 
mended to finance the investigations of the Kansas Water Commission: 


(a) For hydrometric investigations in codperation with United States 
Geological Survey (sections 4 and 5), $20,000 per year. This provides 
for the following organization for stream gaging, operation and main- 
tenance of stream-flow measuring stations, and new construction, as 
follows: 


(1) Field and office organization: 1920. 1921. 
PEtEIet Tene GE Les GOI) ne een Seen late ote Vacca $2,520 . $2,520 
euceven cineer” LAGS WOGe tid teks = ivuee Melee ok. me. 1,920 1,920 
SUPP ALeneeranner. Ui SLO wages oO cs Sa unis pw Oe 1,200 1,200 
ABMATANY ENE ineen 1 2° Xé h 1:6 Owes i sires hoa aln bt ee wobe es 1,920 1,920 
Junior engineer, 12 X $135 ......... AA a oie ha Aaaae 1,620 1,620 
STAVES LA WES Suh NESE am A ls he Tae tie LN Rie oe cee ey Aa OS $9,180 $9,180 
Are GUSErVOrs. .40u x Dora os tania cy sigh Game och udae soll 2,400 2,400 
fon iravelnevexpenses,. 22 <i S200 8S oye Se pte ss Se 2,400 2,400 
(4) \installation’ of stail gages) 26. $50. one ye PES OO Rear eyes 
(5) Installation of automatic gages: 
Esty CB OO), ROGUE aiteyralic cals Bh and aie CRW eactetiel Hd secak teats or Miata AG eee AIGO Oo rere Where 
PEPE GOO. Banh Se) kkk te Gai ee es Moma eae 6,000 
Se S PLUINVCN TS CLO OE er foe ene? cn ions ie ce hela che hated Neament a Toth: 220 20 
DPOULI Saree Maa Bence co toes SEE Souda Lene PR SON ee EY, $10,820 $10,820 
——_-__ ———_ $20,000 
(b) For other investigations (sections 5 and 
7), $5,000 per year, as follows: 
ipriL yer SUTYEYS, CSECTAGI~D)) 17, falta oi elev see aftr sums te fe tales eke $4,000 $4,000 
(2) Codification of water laws of Kansas by qualified experts 
PSO ULO MST Neri ce cs (al vacates abarehe Leuk A lea Nazten whe bal deat ake Marae A 500 500 
WEN eCial (IV CSTAZATIONG = cs. pice Wie ets cede ule! wlguety, suede igmevohe 500 500 
ROTATE UAT rete Moe On courage Meee aaMa es orbs. \Sataers arts i) $5,000 $5,000 
: ———- —— $5,000 
Notal annual’ budget for fiseal ‘vyears. £920 and L921 eo. sus). ee as, $25,000 


Deficiency Budget for the Balance of the Fiscal Year 1919. 


The following deficiency budget of $1,000 from the Water Commission 
fund for the balance of the fiscal year 1919 is urged: 


MeacuIelG AwOnk fOr Stren My PAINS ve cs SRS cS waeable ee age AN lsh ie eh che SEeRMRT EAN Oa Ne $550 
Ma MACTICALPASSIShANCE WO DLODTAS AGE BLD <ric0 sw Brey. ative ielnieue sce lueh mille seiawale sca ve 450 
AMG Ve hei oh at aIREIN Ut 7 es ORM alla Ege in ie ed TG ae ME SN RE aR eM OA ath cca Be GON eS os PI $1,000 


These funds are needed to permit necessary field work during the high- 
water periods of May and June, 1919, and also for much-needed clerical 
assistance in computing and compiling data for publication. The de- 
ficiency appropriation requested will enable the making of stream-flow 
measurements at gaging stations now maintained and the securing of 
other flow data during high water that otherwise the Commission will be 
unable to obtain. 


BA Kansas Water Commission, 1917-1918. 


Hydrometric Investigations in Cooperation with the United States 
Geological Survey. 


THE IMPORTANCE OF RELIABLE STREAM-FLOW DATA. 


The solution of the flood problem for Kansas, which is the most im- 
portant work of the Kansas Water Commission, involves an intimate 
study of the flow of all flood-producing streams in Kansas, as well as a 
comprehensive study of the excessive rainfalls that cause these floods. 

Any extensive project aimed at the regulation and control of a river 
system must be based upon adequate information pertaining to stream 
flow. 

Stream-fiow records covering a long term of consecutive years are the 
most reliable information that can be secured upon which to base re- 
commendations for flood protection. For this reason those stream-flow 
records secured in Kansas by the United States Geological Survey during 
1895-1906 have been invaluable in assisting in the flood-prevention plans 
that have been developed or proposed in Kansas up to the present. Be- 
tween 1906 and 1917 no continuous record of the discharge of Kansas 
streams were secured. In consequence the much-needed data on the 
volume of the floods that occurred in the interim, especially those of 1908 
and 1915 in Kaw valley, have not been secured. 

PROPOSED ORGANIZATION FOR STREAM GAGING. 

The Kansas Water Commission, through the codperation of the United 
States Geological Survey, is now reéstablishing this important investiga- 
tion in Kansas, and has plans for enlarging the scope of these hydrometric 
investigations in order that water problems other than that of flood con- 
trol will be benefited thereby. 

The present organization of one engineer will be enlarged to four 
engineers specially trained in this work, and a clerk-stenographer, who 
will also do all the clerical work of the Commission. 

Gage observers for each of the stream-flow measuring stations main- 


tained report daily river stages throughout the year, and other data - 


pertaining to the flow of the river at their stations. 

Field work for stream-gaging investigations involves a great deal of 
traveling throughout the state, as the gaging stations are widely dis- 
tributed. As far as practicable, measurements of discharge will be made 
at each gaging station at least once a month, and oftener during periods 
of high water. . 

At present ten stream-flow measuring stations (see page 14) are 
maintained on limited funds. The enlarged organization will enable the 


Commission to establish and maintain about thirty additional stations - 


distributed in the various river valleys throughout the state. The most 
important of these stations will be equipped with automatic water-stage 
recorders. (PI. III.) 

Locations for the new gaging stations will be investigated as soon as 
practical after definite appropriations have been made for the work of 
the Water Commission, and will be established as rapidly as possible. 

Among the sites for suitable stations that will receive early attention 


are these: 


Le 
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STREAM-FLOW MEASURING STATIONS IN KANSAS PROPOSED BY 
KANSAS WATER COMMISSION. 


Kaw valley: 

Saline river—Lincoln. 

Republican river—Republican. 

Blue river—Marysville. 
Marais des Cyegnes valley: 

Cottonwood river—-Cottonwood Falls. 

Cottonwood river, North Fork—Cottonwood Falls. 

Little Neosho river—Council Grove. 

Neosho river—Oswego. . 
Verdigris valley: 

Verdigris river—Independence. 
Arkansas valley: 

Arkansas river—Syracuse. 

Arkansas river—Wichita. 

STREAM GAGING IN KANSAS. 
In general, stream-flow gaging stations (Pl. II. B) require the follow- 

ing equipment: 
A gage or gages for determining fluctuations of stage. 
Bench marks for referring the gages to a fixed datum. 
Structures from which discharge measurements are made. 
4. Equipment for making current meter measurements. 


GAGES. Two classes of gages are used in stream-flow measuring work 
to measure the fluctuations of water level. These are nonrecording and 
recording gages. Nonrecording gages in common use are the vertical- 
staff gage, the inclined-staff gage, and the chain gage. These have to be 
read directly at stated intervals and require the service of an observer, 
who lives, usually, in the vicinity of the gage. 

Recording gages (Pl. U1) obtain the record of the stage by some form 
of mechanism: and operate independently of an observer. They make a 
record of stage, either continuously by a curve, the codrdinates of which 
indicate the time and the stage, or by a device that prints the stage at 
regular intervals of time. 

Often the selection of a suitable gaging station depends primarily on 
whether or not an observer is available. The recording gage, however, 
allows the gaging station to be selected at the best location of the river, 
which is usually isolated. 

In the past few years recording gages have been largely replacing the 
nonrecording gages on important investigations. This change has come 
about through a better appreciation of the value of stream-flow records, 
and the demand for more accurate determinations of stream flow by coép- 
erating parties. 


MEASUREMENT OF DISCHARGE: THE CURRENT METER. The determina- 
tion of the discharge of a stream involves the ‘measurement of two 
quantities: area of the cross-section and the mean velocity of flow. The 
practice of the United States Geological Survey is to measure the velocity 
--of flow indirectly by means of a current meter, an instrument consisting 
of a wheel with cups of vanes, so constructed that the impact of the 
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Kansas Water Commission, 1917-1918. 
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flowing water causes this to revolve, the number of revolutions being in- 
dicated by means of some form of recording device. The instrument has 
been previously rated, so that for a given number of revolutions in a given 
time the equivalent velocity of the flowing water is readily calculated. 
Current meters may be divided into two classes: (1) those of the Price 
meter type, in which the cups revolve about a vertical axis; and (2) those 
of the Haskell or the Fteley type, in which the vanes revolve about a 
horizontal axis. s 

The Price current meter (Pl. II. 4), has been largely developed and 
extensively used by the United State Geological Survey in its hydrometric 
investigations throughout the United States and the territories of Hawaii 
and Alaska. In its present improved form it may be used to measure all 
sizes of streams. The. meter outfit has also been designed to meet the 
demand for lightness, compactness, durability and strength. 


MEASUREMENT OF DISCHARGE: How MApgE. Discharge measurements 
at medium and high stages are usually made by operating the current 
meter from a bridge or from a movable car suspended on a cable stretched 
across the stream. At low stages measurements are usually made by 
wading, as this enables the selection of a measuring section upstream or 
downstream from the gage at which the conditions are better for deter- 
mining the discharge than at the regular high-water section. At high 
stages, when the meter is used on an insulated cable, it is necessary to add 
lead weights to the meter hanger to keep the meter submerged. Tor- 
pedo-shaped weights have been designed, as these offer a minimum of 
resistance to the water. 


MEASUREMENT OF DISCHARGE: THE STAGE-DISCHARGE RELATION. Each 
discharge measurement is referenced to the gage, and a sufficient number 
of measurements are made at different stages to develop the relation be- 
tween the stage (gage height) and the discharge. These measurements, 
when plotted with gage heights as ordinates and discharge as abscissx, 
usually define some representative curve, generally parabolic in shape, 
that is called the “‘rating curve” or the “stage-discharge relation.” When 


the channel control for the gage is permanent, this relation shows little 


change from year to year. For such gaging stations a minimum of field 
work is required, and the cost of operation is low. After the stage-dis- 
charge relation. has been well defined, only occasional measurements are 
required to check the rating curves from year to year. 

Unfortunately, such favorable stream-gaging conditions are the ex- 
ception rather than the rule for Kansas rivers. It is necessary to keep 
on making measurements and “rerating” the gaging stations each year, 


as the unstable river beds do not yield permanent relations between stage — 


and discharge. Failure to secure needed high-water measurements in a 
field season may make it impossible to determine the stage- discharge re- 
lation for these high-water periods. 

COOPERATION IN STREAM-GAGING INVESTIGATIONS WITH KAW VALLEY = 

DRAINAGE DISTRICT. 

Preliminary investigation’ of the flood problem on Kansas river at 
Kansas City, Kan., by the Kansas Water Commission in the summer of 
1917 (see page 15) brought out clearly the need of more intensive 
stream-gaging investigations by the Kaw Valley Drainage District than 
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the limited funds available for such work by the Kansas Water Commis- 
sion and the United States Geological Survey permitted. The Drainage 
District was advised to give this matter serious consideration as soon as 
possible. : 

The consulting engineers for the Kaw Valley Drainage District, Al- 
vord and Burdick, of Chicago, Ill., made a report to the board of direc- 
tors of the Kaw Valley Drainage District, Wyandotte county, Kansas, 
in September, 1918, upon “The adequacy of its flood-protection works and 
its plans for the completion thereof.” In this detailed report the calcu- 
lation of the flood volumes were based directly upon the stream-flow 
records for Kaw valley obtained by the United States Geological Survey 
during 1895-1906. The importance of further stream-flow investiga- 
tions for the drainage district was pointed out by Alvord and Burdick 
in their report, as follows (page 42 of their report) : 


“Facilities for Collecting Flow Data. 


“In any construction project upon the adequacy of which the safety of 
lives and property are dependent, all elements of uncertainty should be 
eliminated in so far as possible. The greatest uncertainty in flood-pro- 
tection design is in the amount of flow for which provision should be 
made. The adopted flow must be predicated upon the recorded flows of 
the past, which rarely extend beyond a few years. It is, therefore, im- 
portant that a flood-protection body such as the Kaw Valley Drainage 
District should collect and preserve the data so essential to the safe de- 
sign of the ultimate improvement and its operation. 

“The district should install and maintain water-level gages, which 
should be read daily throughout the year and at more frequent intervals 
during the periods of flood flow. Gages may be either of the recording 
float type or plain staff gages, depending upon the locations selected for 
the gages. Two gages should be installed, one near the mouth of the 
Kaw and the other upstream such distance as will remove it from any 
influence from the Missouri river. 

“The latter gage should be established at some point along the river 
where the channel is straight and relatively regular and well adapted for 
the location of a river gaging station. The district should purchase a 
current meter and establish a rating curve at this station, so that the 
daily gage heights may be expressed in terms of water flowing. Gagings 
should cover as wide a range in flows as possible. 

“During the floods frequent gagings by current meter should be made, 
and the district’s engineers should have available the necessary equip- 
ment and facilities for doing this work promptly.” 


The board of directors of the Kaw Vailey Drainage District has ad- 
vised with representatives of the United States Geological Survey and the 
Kansas Water Commission in the matter of installing a recording gage on 
Kansas river at Bonner Spring's, which is above the backwater influence 
of Missouri river, and also one on Kansas river at Kansas City, Kan., on 
the regulated section, which is within the influence of the Missouri. 

_ On December 30, 1918, the following letter from the Board of Directors, 
outlining definite proposed coéperation, was received: 


THE KAW VALLEY DRAINAGE DITRICT, 
KANSAS GiTy, KAN., December. 30, 1918. 
Roger C. Rice, District Engineer, U. S. Geological Survey, Topeka, Kan: 


Dear Sir—In the matter of the construction of gaging stations for 
the Kansas river, you are advised that the board of directors of the Kaw 
Valley Drainage District will codperate with the federal government and 
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the Kansas Water Commission, through you, in the construction of a 
gaging station at Bonner Springs and at East Kansas avenue in Kansas 
City, Kan.; that the district will pay for the construction of the gaging 
station and equipment at Bonner Spring's, except the gaging instrument, 
which is to be furnished by the government. It is also understood that 
the government will assist in preparing plans and assist the chief en- 
gineer of the drainage district in superintending the construction of the 
gaging stations. 

It is also understood that the government and the Kansas Water Com- 
mission will make current meter reports of the flow and rate the stations, 
and will furnish estimates and reports that are usual for this work to the 
drainage district free of cost. Respectfully, 

By order of Board of Directors Kaw Valley Drainage District. 

J. W. SILVERS, Secretary. 


_ The enlarged organization for stream-gaging investigation will enable 
the Kansas Water Commission to carry out effectively its part in this 
cooperation. The proposed automatic gages in this portion of Kaw Valley 
will also aid the United States Weather Bureau at Topeka in perfect- 
ing its flood forecast work for Kaw valley. 


INVESTIGATION OF DEVELOPED AND UNDEVELOPED WATER POWERS IN KANSAS. 


In conjunction with the program for stream-gaging investigations in 
Kansas by the enlarged organization, it is planned to include an investi- 
gation of developed and undeveloped water powers in Kansas. Such an 
investigation should prove of considerable value, not only to those power 
companies who utilize water power, but by municipal and state organiza- 
tions as well. The codperation of all interested parties will be invited 
to make this study as comprehensive as possible. 

SPECIAL INVESTIGATIONS RELATING TO FLOOD CONTROL, IRRIGATION AND 

OTHER WATER PROBLEMS. 

The Kansas Water Commission has been called upon from time to 
time during 1917 and 1918 to undertake special investigations of water 
supply, drainage and flood control involving field investigations. Owing 
to limited funds these investigations have not been possible. With the 
‘enlarged organization, however, it is believed that a limited number of 
these special investigations can be handled in connection with the stream 
gaging investigations. 


Other Investigations by Kansas Water Commission. 


RIVER SURVEYS. 


In the study of the flood problem, as well as the related problems of 
water power and drainage, certain physical data must be available to de- 
termine a comprehensive plan of control for each valley. 

Surveys and reports bearing upon the flood problems in the Neosho 
and Marais des Cygnes valleys have been made by the United States 
Department of Agriculture. 

In accordance with section 5 of the Water Commission act (see page 
8) it is recommended that a detailed topographic survey of the valley 
floor for Kaw valley, including Kansas river and its principal tributaries, 
and extending to the limits of the flood-producing areas, be started with- 
out delay. This survey should include, besides the drainage map drawn 
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to large scale, river profiles, and studies of possible reservoir sites. The 
map should show the extent of flooded areas by different floods, the 
location of debris, such as old bridge steel, piers and similar wreckage 
lying in the bed of the rivers; the character of the river banks, together 
with such information from local sources as may have bearing on the 
flood problem. 

The sum_of $8,000 for the biennial period ending June 30, 1921, has 
been included in the budget for this survey. 

It is recommended that the codperation of the Topographic Branch of 
the United States Geological Survey be secured for this project. 


CODIFICATION OF EXISTING WATER LAWS OF KANSAS. 


Existing laws of Kansas relating to floods, drainage and irrigation are 
spread over many years and appear in the session laws of each legislature. 
Many of these laws are obsolete, and others need to be revised to make 
them effective. 

In accordance with section 7 of the Water Commission act, $1,000 has 
been included in the budget for the biennial period ending June 30, 1921, 
for the codification of these laws by qualified experts, in order that rec- 
ommendations may be made to the legislature for the enactment of more 
effective water laws. 


Further Recommendations. 


SUPERVISION OF PLANS AND CONSTRUCTION WORK OF NEW 
DRAINAGE DISTRICTS. 

With the Kansas Commission financed on a permanent basis, it is 
recommended that the Kansas Water Commission be granted specific 
authority to approve all plans and have general supervision of all con- 
struction work of drainage districts established after June 30, 1919, in 
accordance with the provisions of section 4 of the Water Commission 
act (see page 8). This procedure, which is in accord with the jurisdic- 
tion the State Highway Commission has over local highway matters, 
should enable the plans of the new drainage districts to conform to the 
general plans that may be adopted by the commission. 


LEGISLATION FOR PARTIAL FLOOD RELIEF DESIRABLE, 


There is urgent need for legislative action to alleviate the loss and 
damage to growing crops through overflow of fertile river bottom lands 
in the smaller valleys of Kansas. River banks of such streams as the 
Marais des Cygnes, Neosho, Cottonwood and Verdigris rivers are heavily 
overgrown with trees and brush that reduce the effective channels during 
moderate stages, and are at all times effective in increasing the drift 
problem and the resulting hazard. 

The Kansas Water Commission recommends that this matter be given 
careful censideration by the legislature of 1919, and that legislation be 
enacted providing ways and means for the clearing of river banks and 
river channels in eastern Kansas as an immediate and partial relief 
measure. 
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LETTER OF TRANSMITTAL. 


TOPEKA, KAN., December 14, 1920. 
Hon. Henry J. Allen, Governor: 

SIR—Submitted herewith is the second biennial report of the 
Kansas Water Commission for 1919 and 1920. 

The Kansas Water Commission has made a study of the 
present state laws relating to floods, drainage, domestic water 
supply, water power, irrigation and navigation, in accordance 
with section 7 of the Water Commission act, which states: 

“Sec. 7. The Commission shall study the laws of the state relating 
to floods, drainage and irrigation, with a view to making such revisions 
as may be necessary to accomplish the ends prescribed in this act, and 
they shall report the results of their investigation and make such re- 
commendations as they may deem proper to the legislature from time to 
time.” 

The Water Commission recommends the following revision 
of the water laws: (1) Changes to correlate the jurisdiction 
of certain state departments whose duties are closely related, 
to enable them to perform greater service with less duplication 
of overhead expense; (2) changes to provide for state inspec- 
tion and approval of engineering plans for the regulation of 
uncontrolled flood waters and for the drainage of overflowed 
lands within townships, counties, cities and drainage districts; 
to strengthen and extend codperation between the state and 
local organizations engaged in the control and utilization of the 
water resources, in order that these organizations may func- 
tion more effectively. 

The outline accompanying this report, proposing a Division 
of Water Resources, to be created within the Court of Indus- 
trial Relations, embodies the recommendations of the Water 
Commission and is summarized as follows: 

1. That a Division of Water Resources be created within the 
Court of Industrial Relations, with power to administer laws 
relating to the investigation and utilization of the water re- 
sources of the state. 

2. That the duties of the Water Commission be merged with 
this new department and the Water Commission be abolished. 
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3. That the duties of the state irrigation commissioner be 
merged with this new department, and the Division of Irriga- 
tion in the Board of Agriculture be abolished. 

4. That the Court of Industrial Relations, through the Divi- 
sion of Water Resources, administer the “sand law.” 

5. That the revenues received by the state from sand royal- 
ties through the administration of the “sand law” be appro- 
priated to the use of the Division of Water Resources, Court 
of Industrial Relations. 

Very respectfully, KANSAS WATER COMMISSION. 
By H. A. RICE, Secretary. 


SECOND BIENNIAL REPORT. 
1919-1920. 


THE KANSAS WATER COMMISSION ACT. 
Chapter 172, Session Laws of Kansas, 1917 (page 218). 


An Act relating to floods, drainage, water power, domestic water supply, navigation, 
irrigation, and providing for state control of all matters relating thereto, and providing 
for a Water Commission in the state of Kansas. 


Be it enacted by the Legislature of the State of Kansas: 


SECTION 1. A commission, which, shall be known as the Kansas 
Water Commission, is hereby created for the purpose of investigating 
and controlling the problems of flood prevention, drainage, domestic 
water supply, water power, navigation and irrigation in the state of 
Kansas. But said Commission shall not interfere with any drainage 
system now established in drainage districts created under existing laws. 


Sec. 2. The Kansas Water Commission shall be composed of three 
persons, of which the governor shall be ex-fficio chairman, and two civil 
engineers, who shall be, or qualified to be, at least associate members of 
the American Society of Civil Engineers, and shall be appointed by the 
governor to hold office for four years, or until their successors are ap- 
pointed and qualified, and who shall be eligible for reappointment, and 
may be removed at any time by the governor for cause only. As soon as 
this act shall be in force the governor shall appoint one member whose 
term of office shall expire January 1, 1921, and one member whose term 
shall expire January 1, 1919; thereafter the governor shall appoint one 
member on the first day of January in each odd-numbered year, and 
whose term of cffice shall expire on the first day of January four years 
thereafter. The members of said Commission shall serve without sal- 
ary or other compensation, but the members thereof shall be allowed 
their actual traveling expenses when on official business of the Commis- 
sion. Employees of the state may be appointed members of this Com- 
mission without vacating their positions or without change of compen- 
sation. 


Sec. 3. This Commission. is hereby authorized to secure such expert 
assistance, clerical and other help, and at such compensation as may be 
necessary to properly carry out the provisions of this act. 


Sec. 4. As soon as practical after organization, the Commission shall, 
in conjunction with the federal government, by way of securing financial 
and professional aid and assistance, work out a systematic general plan 
for the complete development of each watershed in the state in order to 
secure the most advantageous adjustment of the interest involved in 
matters of “sods, drainage, irrigation, water power and navigation. 
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Where any department of the federal government is now or hereafter 
may be engaged in the development of plans effecting any of the sub- 
jects referred to in this act this Commission may codperate with such 
federal department. Water development of all kinds throughout the 
state shall conform to the general plans adopted by the Commission. 

Sec. 5. This Commission is hereby authorized and directed to estab- 
lish and maintain river gauging stations and to make such surveys and 
other investigations as may be necessary to a complete knowledge of the 
subjects herein assigned to it for investigation. 

Sec. 6. The following principles shall guide the Commission in its de- 
cisions and plans: (a) Surface or underground waters of the state 
may be appropriated by the federal government by civic decisions, by 
corporations, and by individuals upon application: to the Commission, 
and in accordance with the rules and regulations it may prescribe. Such 
appropriations shall not constitute absolute ownership of such waters, 
but shall remain subject to the principle of beneficial use. (6b) Where 
appropriations of water for different purposes conflict they shall take 
precedence in the following order, namely: domestic and transportation 
water supply, irrigation, industrial uses, water power. In each of these 
decisions prior application is to govern in making allotments. (c) Ap- 
propriation in excess of the reasonable needs of the appropriators not to 
be allowed. (d) Waters appropriated for irrigation are to become ap- 
purtenant to the lands to which they are applied, and underground 
waters for all purposes to become appurtenant to the lands under which 
they flow. 

Sec. 7. The commission shall study the laws of the state relating to 
floods, drainage and irrigation, with a view to making such revisions as 
may be necessary to accomplish the ends prescribed in this act, and 
they shall report the results of their investigation and make such 
recommendations as they may deem proper to the legislature from time to 
time. 

Sec. 8. The Commission and its agents shall have the power of entry 
on private lands for the purpose of carrying out the provisions of this 
act. 

* Sec. 9. All money now in the state treasury received from, or that 
may hereafter be received as compensation for sand taken from any 
navigable stream, except such amounts as drainage districts may be en- 
titled to under the law, shall be placed in a separate fund, which shall be 
known as the Water Commission fund, and from which fund all expenses 
and obligations of the Water Commission shall be paid. 

Sec. 10. The salaries of all employees of the Water Commission shall 
be fixed by said Water Commission. 

Sec, 12. This act shall take effect and be in force from and after its 
publication in the official state paper. 

Approved March 18, 1917. 

Published in official state paper March 24, 1917. 





* Section 9 was repealed by section 4, chapter 291, Session Laws of 1919. Section 
11 made appropriation for fiscal years 1917, 1918 and 1919. 
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FLOODS IN KANSAS. 


Occasional heavy floods have occurred in the valleys of eastern Kansas 
at infrequent intervals since 1844, and have been the subject of much in- 
vestigation by various Federal and state organizations. 

In 1916 the War Department was authorized to make an investigation 
of the flood situation in Kansas; by authorization in the river and harbor 
act, approved July 27 1916: 


“State of Kansas, floods in: Investigate the flood periods of the Kansas 
river and its tributaries, the Cottonwood and Neosho rivers, in the state 
of Kansas, by an examination of the territory and from data already 
gathered by governmental, state, private efforts, and by the Board of 
Engineers of the War Department, and to devise some general plan which 
will best guard against the recurrence of floods and diminish their dam- 
aging effects upon the lower valleys of the Kansas, Arkansas, Missouri, 
and the Mississippi rivers.” 1 


Col. C. McD. Townsend, under whose direction the work was carried 
on, reported in part the following recommendations : 


“T have, therefore, to report that before a general plan can be devised 
which will best guard against the recurrence of floods and diminish their 
damaging effects upon the lower valleys of the Kansas, Arkansas, Mis- 
souri and Mississippi rivers a further survey is necessary to determine 
the land in Kansas that is overflowed and the proper location for the 
works proposed to diminish the overflow, that further observation should 
be made to determine both the volume of flow and the maximum rate of 
discharge of the various rivers and the amount of sediment they carry. 
The work is considered of sufficient national importance to warrant the 
making of such a survey by the Federal government. The peculiar word- 
ing of the paragraph in the act (authorizing the investigations by the 
War Department) raises however, the question whether such a survey is 
contemplated by the act, or action should be limited to a personal exami- 
nation of the territory and such data as has already been gathered. 
Attention is also invited to the fact that in making the necessary sup- 
plementary discharge and sedimentary observations state agencies, pos- 
sibly under Federal supervision, are best adapted to this work. Discharge 
measurements at flood stages are essential, and as floods occur at unknown 
intervals and are of limited duration, an agency residing at or near the 
locality where the observations are to be made can act with much more 
certainty than one at a distance State codperation in such surveys ap- 
pears, therefore, both proper and desirable.” 


P. M. Churchill, assistant engineer, made the following recommen- 
dations in his report :? ; 


“In view of the importance of Kansas and Neosho rivers to the lives 
and welfare of the people of Kansas, of the fact that these are interstate 
streams and are legally now under the authority of the Secretary of War, 
and of the fact of the probable important influence which these floods 
exert on navigation on the Missouri and Mississippi rivers it is recom- 
mended: 

(a) That a very careful and thorough reconnoissance investigation be 
made of the entire watersheds of these streams and of their influence on 
all navigable waters below, to the end that a systematic plan may be 
worked out for flood protection on these streams this plan to also con- 
sider all other uses to which the water of these streams may be put. 





1. Floods in Kansas, H. Doc. No. 321, 65th Cong., Ist Sess. 
2. Idem, p. 14. 
3. Idem, p. 30. 


10 Kansas Water Commission. 


(b) That this investigation be made contingent upon action by the 
state of Kansas. providing for the codperation by the state in this work, 
and such revision of the state water laws as will bring them into har- 
mony with and make possible the adoption and execution of such plans 
as the department may, through this investigation, develop.” 


The investigations carried on by the Kansas Water Commission since 
1917 have been in accord with the recommendations of Colonel Townsend 
and Mr. Churchill, although limited funds have of necessity restricted 
their scope. 


SUMMARY OF FLOOD LOSSES FOR PERIOD 1903-1915.4 


Kaw Valley: Estimated fiood losses. 
AS) tbs Peper G ints Mac meLAe Ac: | ARR RATA tet a $22,000,000 
NS] Ube SUMEA ean me I LSU MAA PDL SUAS OY 540 Uiale, 1s 3,000,000 
POT 6 Ds ON CORRE Per TNR rene hs eh. Pana weedy 12,000,000 

$37,000,000 
Other: Minor: Tloodsy.s .s. vi ye ele pater tea ae ee 3,000,000 
Total Aaaiec Dei We etait atannere ane $40,000,000 

Arkansasivalleyicle. i: bates) cae net, mic lcneee Malas $1,500,000 

Neosho valleys, iar ope csitie sale ec) eae ee 5,500,000 

Other valleys en de tS) CaRRee che wie ee ae een 3,500,000 

Total property LOSS: Av erate hectha lene eeeet ia wt $50,000,000 


It appears that the period 1903-1915 was one of unusual general 
flood conditions and that it is not probable there will be a repetition of 
such heavy losses. 

The extent of the flood problem in Kansas is as follows: 


First: More than 2 per cent of the state’s total area is subject to over- 
flow. This area is the best located and most productive of the agricul- 
tural land in the state. 


Second: 148 cities and villages of the state, representing one-fourth 
of the state’s total population, are directly affected by floods. These cities 
include six of the ten first-class cities of the state and thirty-three of the 
seventy-five second-class cities. 


Third: 138.4 per cent of the entire railroad mileage of the state is 
located in the overflow area. 


Fourth: More than 3 per cent of the public roads of the state are 
subject to overflow. 


Fifth: Kansas has sustained a total property loss by floods in thirteen 
years amounting to approximately $50,500,000. 








—~ 


4. Abstracted from ‘‘The need of a comprehensive flood protection system for Kansas,” 
by H. B. Walker, drainage and irrigation engineer, Kansas State Agricultural College, 
Manhattan, Kan. 
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HYDROMETRIC INVESTIGATIONS IN KANSAS 
SINCE JUNE 1, 1917. 


By RocerR C. RICE, District Engineer, U. S. Geological Survey. 


On May 11, 1917, a codperative agreement was entered into between 
the United States Geological Survey and the Kansas Water Commission 
for an investigation of the water resources of Kansas. The Geological 
Survey established a district office in the Federal Building at Topeka on 
June 1, 1917. 

The following appropriations have financed the investigations during 
the fiscal years 1917 to 1921, inclusive: 

United States 





Kansas Water Geological 
Commission. Survey. Totals. 
Nee TO TISECAl | VEAP tLO MG yi. mw ecaks hie ote bee hele $1,000 $244 $1,244 
Riscal year ending June 30, 1918.............. 3,000 2,620 5,620 
Wiscal year ending June 30, 1919.............. 3,000 U } 
eer OL s TISCAL, Veale O LO ore sig. cboterd. od wale a beaks 1,000 § 2,500 6,500 
Piscalivear ending .Joune 30,1920) 05,.4 o's ee is cllenens 5,000 3,550 8,550 
Hipcaleyear sending! June a0, sb9OT ois oo Gece on 5,000 4,000 9,000 
otal wor period, 1917-1921 20... cc. ee eek $18,000 $12,914 $30,914 


RESULTS ACCOMPLISHED. 


The limited funds for carrying on the investigations specified in the 
Water Commission act made it necessary at the outset to restrict the 
work chiefly to the establishment and maintenance of stream-flow meas- 
uring stations, located principally in the Kaw valley where greatest flood 
damage occurs. Concentration of the investigations has resulted in a 
more efficient handling of the field work than would otherwise be possi- 
ble by the small organization, and the securing of much valuable data on 
the flow and channel capacities of some of the worst flood-producing 
streams in eastern Kansas. 

During the field seasons of 1917, 1918, 1919 and 1920, many stream- 
flow measurements were made at these gaging stations at low, medium 
and high stages, to define the relation between the stage and the dis- 
charge or channel capacity. Computations of daily discharge for most 
of these stations have been prepared, showing the variation and amount 
of flow during the periods of drought and high water. These data will 
be published in the annual progress reports of the United States Geo- 
logical Survey. 

The state printer is now publishing a report for the Kansas Water 
Commission entitled “Surface Waters of Kansas,” which is a compila- 
tion of all available United States Geological Survey stream-flow data for 
Kansas since 1895, together with all the available United States Weather 
Bureau river-stage data, and a summary of rainfall statistics for Kan- 
sas. This report contains valuable hydrometric data and descriptive 
matter relative to the drainage basins in the state, and will be of great 
value to engineers and others who have to deal with engineering and eco- 
nomic problems relating to the water resources of Kansas. 


12 Kansas Water Commission. 


PRACTICAL VALUE OF THE WORK. 
FLOOD-FORECAST SERVICE OF U. S. WEATHER BUREAU. 


The data secured by the United States Geological Survey and the 
Kansas Water Commission from the gaging stations in the Kaw valley 
have been utilized by the United States Weather Bureau at Topeka to 
effect a reorganization of its flood-forecast service for Kaw valley. The 
gaging stations now form integral parts of this important service during 
the flood season, and the gage observers are under insrtuctions to keep 
the Weather Bureau at Topeka informed whenever the river reaches 
or exceeds critical stages previously determined. The United States 
Weather Bureau now depends in a large measure on the continuance and 
normal expansion of these gaging investigations to furnish information 
bearing on the improvement of the flood-forecast service. 


FLOOD PROTECTION. 


The Kaw Valley Drainage District at Kansas City, Kan., has un- 
doubtedly experienced as great a need for reliable information on the 
flow and channel capacities of Kansas rivers as any other of the many ~ 
drainage districts organized since 1905. 

The investigation by the Kansas Water Commission and the United 
States Geological Survey of the flood problem at Kansas City, Kan.,5 made 
during the summer of 1917 brought out clearly the need for an intensive 
study of stream-flow and channel capacities in the Kaw valley, especially 
within the drainage district. 


WATER SUPPLY, SEWAGE DISPOSAL AND STREAM POLLUTION. 


During the summer of 1917 and 1918 many cities in Kansas dependent 
for their water supply on surface flow of streams experienced an acute 
water shortage. Cities such as Ottawa,.on the Marais des Cygnes river, 
have since made plans for increasing their water supply by means of 
storage dams. Controversies have arisen from time to time as to the 
effect of such dams on the flood situation, and much litigation has arisen. 
The absence of reliable stream-flow data bearing on the channel capacity 
at various stages, and especially at or near bank-full stage, has occa- 
sioned considerable difference of opinion in the presentation of plans for 
relief. Long-time records of stream-flow covering periods of high water 
and drought at various points in these smaller valleys of the state would 
be of great value and assistance to municipalities, drainage districts and 
other civic bodies in the solution of their water-supply, sewage-disposal 
and stream-pollution problems. Such records are frequently of great 
assistance at law in establishing statements of fact bearing on the ad- 
judication of water rights. 

Five consulting engineering firms were engaged by the city of Topeka 
during 1920 to study the water problems of that city and to formulate 
plans to supply Topeka with an adequate water supply for domestic use 
and for fire protection. These firms made full use of the long-time records 








5. The effect of obstruction to navigation and flood prevention by the Kansas City 
Northwestern Railway Company’s’ bridge on the Kansas river at Kansas City, Kan. 
Preliminary report by the Kansas Water Commission, August, 1917. 
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of low-water flow on the Kansas river that were specially compiled for 
their use by the United States Geological Survey, covering a period of 
twenty-nine consecutive years, 1891-1919. The records showed con- 
clusively the dependability of. the Kansas river as a source of water 
supply, provided suitable filteration works were constructed. 


IRRIGATION IN ARKANSAS VALLEY IN KANSAS. 


The utilization of the waters of the Arkansas river for irrigation in 
Colorado and in western Kansas has long since been accompanied by 
much expensive litigation between the water users of the two states. 

Through the state engineer of Colorado, complete records of the flow 
of the Arkansas river in Colorado, together with complete records of ail 
diversions, have been secured for several years. The hydrometric in- 
vestigations form part of the work of the state engineer’s department. 

In Kansas no official records of the flow of the Arkansas river have 
been secured since 1906, when the United States Geological Survey dis- 
~continued its investigations, and no complete records have been obtained 
showing the amount of water diverted by the Kansas ditches. In the 
summer of 1920 the irrigation commissioner for Kansas established a 
river gage on the Arkansas river at Coolidge. At his request, on July 
12, 1920, a discharge measurement was made by the United States Geo- 
logical Survey, but no attempt has been made to secure sufficient measure- 
ments to obtain the daily discharge. 

In the adjudication of pending suits involving the water rights of 
water users in Kansas and Colorado authentic records of the flow of 
the Arkansas river and the diversions by the Kansas ditches would be 
of vital importance. If a settlement be reached between Kansas and 
Colorado on a water basis, such authentic records would continue to be 
of vital importance in the development of irrigation in this valley. 

Many discharge measurements are required to secure reliable daily 
flow on the Arkansas river and the Kansas ditches, owing to the shifting 
nature of the channels and the intermittent flow. In order to maintain 
the proposed gaging stations in an efficient manner it will be necessary 
to establish a sub-office in this area, from which the field engineer will 
operate, covering the territory with the aid of an automobile. The scope 
of the original investigations may be extended from time to time to in- 
clude other irrigation problems. 


PROPOSED EXTENSION OF STREAM-GAGING INVESTIGATIONS. 

To meet the urgent demands for reliable hydrometric data on streams 
in the smaller valleys of eastern Kansas—the Marais des Cygnes, Marma- 
ton, Neosho and Verdigris rivers—and to secure reliable stream-flow data 
on the utilization.of the waters of the Arkansas river near the Kansas- 
Colorado state line for use in the adjudication of the water rights of. 
this stream, the Kansas Water Commission and the United States Geo- 
logical Survey plan a limited extension of the stream-gaging investiga- 
tions during the fiscal years 1922 and 1923, in accordance with the pro- 
visions of the Kansas Water Commission act. The list of gaging sta- 
tions will then be as given below: 


Kansas. Water Commission. 


STREAM-FLOW MEASURING STATIONS IN KANSAS. 


Showing those already established and those to be established during fiscal years 


1922 and 1923. 
Nore.—Stations marked thus (*) to be established. 


KAW VALLEY. 


River. Location of station. County. 
Republican river. ese Scandia soe asus Republic; ean Aug. 
Repupliean itivert eng thse wee Wakefield) (0/6... 00. Olaivinth se hese ccua alae June 
Keansasnriy enemies tenoe ene eas Ogden ss veri tee Rileyoe vi Gey eee June 
Kangasirivennr ise eee es WWiamMmeron h iose elo Pottawatomie ..... April 
Ka nsagiriverrair utr maier aro i Topeka veemirdte Mhbeto Shawnee: s. . 220.0 June 
KANSAS WHIVOIBiee stones verehe ees Bonner Springs we Wyandotte gunn ane July 
MOVE. 1) ol ViGIiecs Baie han Eis worth 220 gas osc. Eilisswrorth: 2s bea July 
STHGK YMA Piven waite eee Assania * ure cca ALLE) 2 Ses SRI 
Smoky Ela ariver eso a cena A DIEM Eset ow shane ees os Dickinson jee Serene June 
Laddertereek ioe ea. tee ea NorthVor Scott City) Liogamm ay sian eee 
SalinenPiver ies oni peace wectes TMeSCoLsie seeks es. Otta watt eters Sept 
Polomon, TIVer Lh ae alk eee Niles?! tieiet aie eee ee Ottawa: evans May 
Solomon river, North fork.... Kirwin .......... Bhp spe ee eee Aug. 
Solomon, river, Sonth fork, ::.eAlton! << f45'.-.b pea Osborneic ein ee Aug. 
Big Bnesriverwus. scm ciate ESS ia eee Marshall ets sea ent Aug. 
Base he xrivier a. eb ye keene ie TATIC Op beset meee RELe yy Air oc ion eee ene April 
Jattlevbluecriviert:. vena caw ss Waterville*® 22.54 Marshall} wc recmree 
MARAIS DES CYGNES VALLEY. 
Marais des Cygnes river...... Ottawa 2h cvs ie te Bian Kline sa ee Oct 
Marais des Cygnes river...... Iua- Cy onie*\ 20. 2c y Litre ees foe ee eed 
Marna ton Piversvrs .c.s.> ae ROPES COtlM 6 swine Bourbon) io.fe sees 
NEOSHO VALLEY. 
Neosho river. cuits wae ek oe HMpoOriaey! Ho. 5 a aiels LIVOD, is Winty 10 o. oaenelere 
NeEOSNO IVER ets aye ecieks mania icdens Ola AL aise cttove se Caeaete Allen ss, 20ers ceo henee Oct 
NeGshO Iriver 2 bins rarer a creme OSWEROT TS i conus Tid DOCTOH oie, cis dea tee 
Cottonwood ‘rivera ace ented sole lrg © Sea a) eugene CHasGne eu. Sica pers 
VERDIGRIS VALLEY. 

Verdigris;Tiver sen dies ls .ieciire TLOTODEG +1). pucset nets Woodson i205 cucsaneae 
Vierdigris riveree. coccinea Independence* . Montgomery ...... 

FSU av ei ye aout ey ore Jang eat Neodeshiaxiced ake Wiailsoniits. 74) sae 

TL ATI VET acct tase dy evoke eae eate ter Independnence* Montgomery | iislne 

ARKANSAS VALLEY. 

ATEANSAS TIVOLI wets ais eet Geile eles SYTAGUSE ysis tare ge Pam GOD ey leer 
AMAZON dateh toh. hates ee nee Headworks* aie. TGarary ay eee reas 
South Sidenditchiee-cae sialon: Head works dieses Keanity | pain on 

Great Eastern ditch......... Headworks** ia. cs IC CATING Metter macete re 
Farmers wditohiis makers ancmkeroterstel 6 Head works ae. sce: KGaTrny thy aaeetoos 
Carden sOiiy ad teh. c eieedeteiees Headworks* ...... Win Ney teen. sees s 

Little, Arkansas’ river. si. 20s) Sede w ith? hy cetcs LAD ViGy yin. vA bere eee 





DRAINAGE-DISTRICT CORPORATIONS. 


By H. B. Wauker, Engineer, Kansas Water Commission. 


26, 


12, 


Date established. 


1919 
1917 
1917 
1919 
1917 
p RES by 
1918 


1918 


1919 
1919 
1919 
1919 
1919 
1918 


1913 


19NT 


It is believed that the existing drainage laws of the state could be 
improved by suitable amendments which would invest in some state-au- 
thority the right to regulate and fix certain fundamental principles in 


the establishment and construction of reclamation works. 


The fixing of 


these principles should be, for: the primary purpose of securing the most 
advantageous adjustment in matters of flood protection, drainage, domes- 
tic water supply, water power, irrigation, public health, transportation, 


etc. 


Such regulatory measures would not in any way interfere with the 


local administration of an incorporated district, but would, on the other 
hand, give force to all reasonable requirements made necessary by 
putting into execution a comprehensive and logical plan of drainage and 


flood protection. 
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LOGICAL UNITS. 


If our drainage districts are to reclaim land efficiently it is evident, 
first of all, that the incorporated area should constitute a logical drain- 
age unit. The present form of our Kansas;drainage-district laws does 
not absolutely insure that the petitioners will select a logical drainage 
unit for a district. However, the methods of procedure in organization 
as outlined by the various laws are such as to render improbable any 
serious violations of this principle. As a rule the petitioners seeking 
relief exercise common sense in fixing boundaries which require but little 
adjustment to establish logical drainage units. No doubt, however, our 
present methods could be improved if officials vested with the authority 
of granting drainage-district corporations could call to their assistance, 
when needed, the proper state official to advise and consult with them 
upon the general problems involved before making final decisions. 


COMPREHENSIVE PLANS. 


A comprehensive plan must be worked out for every incorporated 
drainage district. A logical unit for drainage may be unsuccessfully 
reclaimed if the plan adopted has not been prepared upon sound engineer- 
ing principles. Experience in the preparation of plans for drainage dis- 
tricts in this state would indicate that there is a frequent tendency for 
districts to undertake works of reclamation without first making proper 
and complete studies of the reclamation problem. 


STATE APPROVAL. 


A drainage district is a public corporation established under the laws 
of the state for the public health, convenience and welfare of a com- 
munity. Therefore, it seems that it should be the duty of the state to 
require such corporations to file complete and specific plans and specifi- 
cations for any work to be undertaken within the incorporate area. No 
work of construction should be permitted within the district, for which 
bonds are to be sold in payment for the work, until such plans and 
specifications have been thoroughly inspected and approved by a proper 
state authority. If such requirements were necessary by law a more 
thorough study would be made of reclamation problems before plans were 
adopted, which in itself would insure the public of more adequate systems 
of drainage. State regulation and approval would permit of a more 
thorough correlation of the drainage and fiood-protection problems in the 
various drainage basins, and the plans when approved by the state 
would have a greater economic value to those districts where bonds must 
be issued to pay for the improvements. 


OFFICIAL RECORDS. 


Kansas needs a record of her reclamation development. Under our 
present laws the records of drainage improvements are scattered, and 
not infrequently lost with changes in local administration. Every 
established project required some engineering study, and all information 
of this nature is valuable to the state in making future comprehensive 
studies of water problems. With our growth in population our problems 
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in flood protection and drainage become more complex and important. 
The state should fortify itself in meeting our future problems by keeping 
accurate records of all work completed under the laws of Kansas. 


STREAM-GAGING IMPORTANT. 


In addition, the state should continue to maintain stream-gaging sta- 
tions to collect and record flow data on all the principal watercourses of 
the state. This information is the very essence of fact upon which the fu- 
ture policies of the state must be developed in all water problems. Long 
and continuous records are essential. Without these records the state can 
never attack its water problems intelligently. 


ORGANIZED DISTRICTS. 


The best information available indicates that Kansas has forty drain- 
age-district corporations, with a total area of 170,000 acres, including 
17,000 taxpayers, and that to date $3,000,000 have been invested. 


SUMMARY. 


It is evident from these facts that at least two of the drainage-district 
laws have been found of value is solving local drainage problems. The 
fact that these districts have issued several millions of dollars in bonds 
precludes any possibility of repealing these measures. Moreover, time 
has shown that the 1905 law and the May, 1911, law are practical — 
measures for codperative community projects. At any rate, Kansas has 
not made a sufficient study of the states reclamation problems to offer 
anything better at this time. The more important policy appears to be 
to improve our existing, time-tried laws and for the state to continue to 
make more detailed studies of our water problems for the purpose of 
securing the most advantageous adjustment of the interest involved in 
matters of floods, drainage, irrigation, water power, public health and 
transportation. With this policy in mind, it is believed that our existing 
drainage laws should be improved by amendments for the following 
purposes: 

(a) To make state engineering advice available to officers vested with 
the authority to establish drainage districts. 

(b) To require the approval by state authority of all plans, specifica- 
tions, estimates and reports of projects where bonds are sold in payment 
of the work. 

(c) To require the filing for public record of all official plats, plans, 
specifications, estimates and reports with a proper state official. 
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USE OF WATER FOR IRRIGATION. 
By H. B. WALKER, Engineer, Kansas Water Commission. 
THE RIGHT TO USE WATER. 


The Kansas legislature of 1886 passed a law for the appropriation 
of water for irrigation purposes. Since that time numerous laws have 
been enacted relating to irrigation, yet our method of appropriating 
water has changed but little during the past thirty-four years. Ap- 
propriators desiring water need only to post a notice at the point of 
diversion, stating therein that the person, company or corporation claims 
the water flowing to the extent of so many cubic feet per second. Such 
notice shall also describe and define the point of diversion and shall state 
in general terms the method by which water is to be diverted. A copy 
of this notice must likewise be posted in the office of the county clerk of 
the county in which place of diversion is situated, and finally the record of 
appropriation is filed in the office of the register of deeds of that county. 


KANSAS METHOD OBSOLETE. 


The Kansas method of appropriating water is obsolete and subject to 
many inaccuracies of record. Only one other state in the Union has a 
similar method of appropriation. This is the state of Montana. All other 
irrigation states require water rights to be granted by some central au- 
thority, which results in more accurate and uniform records and a better- 
guarded and more valuable water right. Water is a natural resource 
having a definite value to the state. Kansas surely recognized this when 
it passed a law outlining a method by which water could be appropriated 
for use in irrigation. Those who have taken advantage of the opportunity 
to use this water are developing one of the state’s natural resources, and 
in doing this they are surely entitled to the full protection of the law in 
their development. 


DISADVANTAGES OF KANSAS METHOD. 


The Kansas method of appropriating water does not permit of uni- 
formity either in method or in quantities of water appropriated. In- 
dividuals may use their own personal method of making application, so 
long. as they post notices at the proper places and insert some figure 
therein to indicate the approximate quantity of water desired and the 
general method and place of diversion. No one with proper authority or 
knowledge checks the application, and since it is the duty of the register 
of deeds to keep only a record of the appropriation, he is not interested in 
the quantity of water claimed. 

After an appropriation for water has been made, our laws hs not pro- 
vide a definite method of proof as a final claim to the water right. While 
it is required that work must begin upon the project within a certain 
time, no provision is made for a proper state official with authority to 
determine or record this fact. The whole outcome is a set of water records 
filed in the office of the register of deeds, which are in many cases of 
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doubtful value. Should any loan association, company or citizen desire 
to inspect the records of the water filings on any particular stream of the 
state, to determine the amount, priorities or value thereof, it would be 
necessary for that company or person to make an inspection of the filings 
in the office of the register of deeds in the various counties through which 
the stream passes. A review of such records would undoubtedly show a 
large variation in the method of filing and quantities appropriated, and, 
moreover, such investigations would be expensive and of doubtful value 
to the investigator. The laws of Kansas, while permitting citizens to use 
water for irrigation in aid of agriculture, do not provide adequate legal 
records to make the appropriation, when secured, of ‘any particular eco- 
nomic value to the appropriator. 


UNIFORM FILING SYSTEM NEEDED. 


As a remedy for this obsolete method, it is recommended that our pres- 
ent irrigation laws be amended to require all applications for water rights 
to be made at some central state office. Such an office should be directed 
by some competent engineer, whose duty it would be to examine carefully 
all such applications for the purpose of determining whether or not the 
quantity of water requested was actually available and unappropriated 
from the stream, and further, whether or not the amount claimed could 
be beneficially applied to the area to be irrigated. If after such an in- 
vestigation the application is granted, a careful record should then be 
prepared and filed in the central office. A further duty of such an official 
should be the inspection of projects for which appropriations have been 
granted to determine if the water right was actually being developed as 
required by law. 


A KANSAS WATER CODE. 


In 1891 important irrigation laws were passed which applied to that 
part of Kansas situated west of the ninety-ninth meridian. These laws 
relate to the use of water, whether surface or subterranean, and outline 
a code for the use of such water, stating that such waters shall be de- 
voted, first, to purposes of irrigation in aid of agriculture, subject to 
ordinary domestic uses; and secondly, to other industrial purposes; and 
may be diverted from natural beds, basins or channels for such purposes 
and uses, provided that no such diversion shall interfere with, diminish 
or divest any prior vested right or appropriation without the due legal 
condemnation of and compensation for the same. Such a water code is 
desirable for the entire state of Kansas. This same law of 1891, as 
amended by law of 1911, made all waters flowing in subterranean chan- 
nels and courses, or flowing or standing in subterranean sheets or lakes, 
appurtenant to the lands through which they flow or stand, with the same 
general code for the use of such water as outlined in the sentence above. 
This law, however, applied only to that part of Kansas situated west of 
the ninety-ninth meridian and south of township 18. It seems logical 
that all subterranean water should be appurtenant to the land under 
which such waters are situated, and it is believed that the law should 
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apply to all sections of the state. Ground water is perhaps the greatest 
available supply of water for irrigation. If utilized it must be pumped, 
and there is little possibility of waste from this method of irrigation. 


FURTHER STUDIES DESIRABLE. 


While Kansas has many other laws relating to irrigation, the other 
general laws are not of such fundamental concern to the irrigation in- 
terests of the state at this time. Many of these laws are undoubtedly 
useless and others need revision; still no definite constructive recommen- 
dations can be made until forthe studies are made. 


STREAM GAGING ESSENTIAL. 


Naturally, any logical regulation and control of irrigation develop- 
ment must be based upon fundamental hydraulic data. Records of 
stream flow for all Kansas streams are needed for this purpose. The 
work of the Kansas Water Commission, in codperation with the United 
States Geological Survey, in stream-gaging work, should be extended to 
include all of the streams of the state. Furthermore, records should be 
kept of the quantity of water diverted from Kansas streams for pur- 
poses of irrigation. These fundamental investigations are of great im- 
portance in the logical development of the water resources of Kansas. 


IRRIGATION A PART OF A KANSAS WATER PROGRAM. 


Kansas must recognize that her waters for irrigation are important 
as a natural resource. In formulating a state water policy the work of 
the state irrigation commissioner should be combined with the activities 
of the other branches of the state government now charged with hy- 
draulic duties, so that a comprehensive and logical irrigation policy can 
be developed as a part of the state water policy. In this respect the 
state should recognize the rights of its citizens in, the use of water from 
interstate streams as against the rights of citizens in adjoining states 
who may claim priority of right over the rights of our own taxpayers. 


SUMMARY. 


The following recommendations for changes in our irrigation laws are 
suggested: 


First. Change the method of filing and recording water rights from 
the county plan to a central state-office plan. 

Second. Adopt a water code for the entire state as now apply to 
that section of Kansas west of the ninety-ninth meridian. 

Third. Make underground waters appurtenant to all lands of the 
state, with a definite water code for the use of such waters. 

Fourth. Combine the state irrigation activities with other state water 


departments for the purpose of developing a comprehensive and logical 
irrigation policy. 
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BUDGET FOR FISCAL YEARS 1922 AND 1923. 


1923 


$4,000 


3,500 
2,500 
1,500 

100 


2,400 





1922 
(a) To provide for a Division of Water Resources, Court of In- 

dustrial Relations, and for engineering investigations and re- 

ports to the Court of Industrial Relations in all matters relat- 

ing to the utilization of the water resurces of Kansas: 

Hydraulic engineer, in charge of Division of Water Resources.... $4,000 
Assistant hydraulic engineer, to be detailed on irrigation investi- 

ALL OTA "a tesco abu hcdars to alisha ans rete ta otha ga he rome petra nial Sud ec eee 3,500 
ARSIST AINE CIO INGEN crrsiG iste, Meuetanet corset ai ere ha de ler too eat Deets fate Sevens mer me eee 2,500 
Secretary, clerk-stenographer. piel scncuai naiersere rete sane hetoe gis cole ene 1,500 
Office furniture and) equipmentss aos sects cheese aie tae ete ceelis a oe aiematie 400 
Contingent fund for traveling expenses, office expenses, miscella- 

neous printing wand TNs eres ls uaa is MeN FRET eae: 2,100 

$14,000 
(b) For hydrometric investigations in codperation with the United 

States Geological Survey, providing for an organization for 

stream gaging, operation and maintenance. of stream-flow 

measuring stations, establishment of new stations, and for 

special investigations: 

Assistamt)! SN BINGEN) hele ey ONig aie Phelrediatys TENA apa pra BER Sen ae eke eee NET ots kan ae $2,400 
A MNIGTYENSINGOT Ear hit dins ssiie te de petaieeaWs erie telus ates CRts tel Re aaa air talks Leibe ie ones 1,800 
SUNTOL ON SINESN se ighiliie tiie ole erg vadlre ear tel euathe ca apres uly air cud SIR EICe anrartale fore ee 
OClablestéenopra phere ha vusiec ite pweaiiater usin ale erkeeeer ae ila teat Sait ans alae ae , 1,380 
$5,580 
Operation and maintenance of present 16 Sstream-flow measuring 
stations: ; 

Gage ‘observers, 6X (TOU EE Sails 1 ita cre mebalnida Bee fet hen $1,440 

Mield, expenses: Wr xT hS50 Wek Leet ae craiekeveeey cacnaeedat ees 800 

Maintenance or Pacing Stations, .110" Xo.Lolec) sia eueietel eee ahr 240 

$2,480 
Construction and establishment of 19 new stream-flow measuring 
stations, as follows: 

Kaw valley: - 

Lv Smoky EA erver,, A SSALIG: evs ce cts ease eber eae ae ee eet oe $100 
2) Mader creeks SEOtbe Oly c were ie eae ten dente are ae 100 
3.) Little) Blue imver! “Waterville tits fotos wen che and eee 1,500 

$1,700 

Marais des Cygnes valley: i. 

40 \MaraisdesGyrnes iriver. dua |\Cyenesrs ita le sieeieys mule ene 
5. Marmaton iriver, Fort Scotty eae ecko diem vais wllers soso eta, aaa 

Neosho valley: 

657 IN eoshos river, \HMporiad aaeis conan. hale eek Cie hasealed tite $100 
Ti NGOSHO (TIVES: VOR WEL Os eiiclst acts uate ele romans eieleie GasReh ot reel ee 100 
8. ., Cottonwood iriver s Eimdaleticis 22 cde eee ni senerels eens 100 

$300 


Verdigris valley: 


Oi) Verdigris tiveryicl OFONtG recinia hen tee Melteeishtmcetale ener ie $100 
10.) Verdigris' river; Independentcey) vs; ncn. Sereeiel eae oes 2,000 
Leo Wall rivers NeGOdesh bic cu eleye ale ceubuae ts @ helenst dey eueh terion 100 
12. Elk river,. Independence .......... 55.222. -seeeees 100 

$2,300 

Arkansas valley: 

18, Arkansas river; “Syracuse ype siiaisise etme dae ereelaverRp ere iege $400 
14> Amazon’ ditch ead: workin er) eck ai cae toes te ohne as 250 
154) South! Side) ditch; Head worksh 05. 3 clair) Rule osnen dane 250 
16. . Great Bastern. ditch, Headworkst (2.03 2 2.0. a eat as 250 
17 Marmers ditch) Head works til ae act cisteie es lce ch teas eel es 250 
18. Garden City ditch, Headworks} ........ Serna ales . 250 
19. Slittle*Arkansas) Tivers, Sedo wickes.. fei, cirielisle keke vs cease 100 


$14,000 
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1922 1923 
Operation’ and maintenance of 19 new stream-flow measuring 
stations: 

PAS OMMUSELV ELS al Oli xcs Ome Or lode tears ef sohcache co eiacereynea e) oe be BSS Dit wl OA ee ae ae 
FAS OO DEOL VALS LO ine Cee Cnr Aon igitia is fara devaim ately oe aces fe, eyah TuMalh gee pe $1,710 
HOLMER POCNSES id Gir Pol ek ea che Shader wis ie att wi pedals ae seeqaiel Scales Zl facie ed ih agar AN ae 
PGI MERDCTINGS LOU ROO aed a aries mance seller dha etsy aide abet eaves Weld wvesielayebine 950 
Maintenance. OLIZasine stations, 19 BLSN yi adaisewieinee leiee vues 285 
$1,330 $2,945 

Hannon sub-Oice, Garden) City o.c - sib aly > Uerarsibis) sete eee BTS SP i /ienaeenne gen 5 
Sioracenot rord car at ilopeka,) $8 Xo ieee ci ice oc llele sie 96 $96 
Storage of Ford car at Garden City, $6 K 12.......6...... 72 72 
Automobile maintenance of Ford car, eastern Kansas....... 100 100 
Automobile maintenance of Ford car, western Kansas....... 100 100 
molopnane service, Lopeka. SE SMUD sie we bs) ure ene she nleya suarelé 72 72 
PPS Oe TATA UIP NIGID Hayes Rael sluydegielie: sis, 0d otavebens nem alivus te) e els Ain 300 
BO PEETGS CIC RIT Gy Desai Aner ey Ne (ltl ee REMI o's) lial oh ole pak avaguhlta fod Mid Mh coberar sie hicath obs 455 
$560 $1,195 
FRODALRU MIE Aa ee EE e Shes tee Dineen to erat oy UAI BIRD Gy chia aluiteeiiae $30,000 $30,000 


* These engineers included on the budget in order to continue the work of the Division 
of Irrigation now within the Board of Agriculture, but with added duties. 


yj Stations to be equipped with continuous water-stage records. 


Norr.—Through the coédperation with the United States Geological Survey, the Division 
of Water Resources, Court of Industrial Relations, secures the following federal assistance: 
United States Geological Survey furnishes headquarters in the Federal Building at Topeka, 
and possibly in the Federal Building at Garden City; the extension of the franking 
privilege for codperative official reports; publication of results of the investigations in the 
regular annual reports of the Geological Survey; civil-service engineers with United States 
Geological Survey training and experience in hydrometric investigations, and also Federal 
allotments for the work, dependent upon appropriations by Congress. 


DEFICIENCY APPROPRIATION FOR THE BALANCE OF THE FISCAL YEAR 1920. 
The following deficiency appropriation for the balance of the fiscal year 1920 is urged: 


Th PEN siepeb Fo few eiah matetey ceihtegre Wea aoa kg Oe mega ita op AL Ra cet eS ECO a UA Taga a Ia NAL ees a $500 
2. Reconnaissance investigations for new stream-flow measuring stations and for 
SOCIAL ONTO ALON MMM nee cooht conte an Brak alee Mapatie ziaP ether aiaMal elle rend lv augiet at deals 300 
Oath ASSIStATCE) 4 1 IMONGNS Abe PL DOG. eis fate eiciet diel bile ce alecedes simul doves kel fal 600 
Pm lericnmassistance, (6 MONtHS at, SLOO oy Ue cela ka pcevate elele a wleetdecasietai Ulelale 600 
CMON ci Cael seem NIE Cie iia ola ns 7a NA cabeten culy (A aihelich ailoia: SU eailes ahesral xh atte al eure alia) cect ia $2,000 


These funds are needed to permit of necessary field work during the spring of 1921; 
for reconnaissance work prior to July 1, 1921; for the location of suitable sites for new 
stream-flow measuring stations to be installed after July 1, 1921, as stated in the budget 
for fiscal years 1922 and 1923; for special investigations; for pay of technical assistance 
prior to July 1, 1921, and for clerical assistance in computing and compiling data for pub- 
lication and for proof-reading reports. 

This deficiency appropriation will enable the present work of the Kansas Water Com- 
mission to continue uninterrupted for the balance of the fiscal year 1920, and at the same 
time enable the Division of Water Resources, Court of Industrial Relations, to make suit- 
able preparations for carrying on efficiently the program of work as outlined in the budget. 
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LETTER OF TRANSMITTAL. 


Topeka, Kan., November 30, 1922. 
Hon. Henry J. Allen, Governor: 
_ Sir—Submitted herewith is the third biennial report of the ones 
Water Commission for 1921 and 1922. 

Your attention is called particularly to the expansion which has 
been made in the primary work of the Commission, the collection of 
stream-flow records; to the economy of operation exercised by the 
Commission in line with the policy of the administration; to the 
increasing importance of basic information relative to the various 
uses of water in Kansas; and to the increased use, and recognition of 
the importance of the basic stream-flow records being collected by 
the Commission. 

The Commission respectfully recommends that this valuable work 
be continued throughout the biennium, 1924 to 1925. 

Very respectfully, Kansas WATER COMMISSION. 
By H. A. Rics, Secretary. 
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THIRD BIENNIAL REPORT. 
1921-1922. 


INTRODUCTORY STATEMENT. 


The Kansas Water Commission came into existence March 24, 1917, as the 
result of passage in the state legislature of 


THE KANSAS WATER COMMISSION ACT. 


(Chapter 172, Session Laws of Kansas, 1917, p. 218.) 


An Acr relating to floods, drainage, water power, domestic water supply, navigation, irriga- 
tion, and providing for state control of all matters relating thereto, and providing for a 
‘’ Water Commission of the State of Kansas. 


Be it enacted by the Legislature of the State of Kansas: 


Section 1. A commission, which shall be known as the Kansas Water Com- 
mission, is hereby created for the purpose of investigating and controlling the 
problems of flood prevention, drainage, domestic water supply, water power, 
navigation and irrigation in the state of Kansas. But said Commission shall 
not interfere with any drainage system now established in drainage districts 
created under existing laws. 


Sec. 2. The Kansas Water Commission shall be composed of three persons, 
of which the governor shall be ex-officio chairman, and two civil engineers, 
who shall be, or qualified to be, at least associate members of the American 
Society of Civil Engineers, and shall be appointed by the governor to hold 
office for four years, or until their successors: are appointed and qualified, and 
who shall be eligible for reappointment, and may be removed at any time by 
the governor for cause only. As soon as this act shall be in force the governor 
shall appoint one member whose term of office shall expire January 1, 1921, 
and one member whose term shall expire January 1, 1919; thereafter the gov- 
ernor shall appoint one member on the first day of January in each odd- 
numbered year, and whose term of office shall expire on the first day of Janu- 
ary four years thereafter. The members of said Commission shall serve with- 
out salary or other compensation, but the members thereof shall be allowed 
their actual traveling expenses when on official business of the Commission. 
Employees of the state may be appointed members of this Commission with- 
out vacating their positions or without change of compensation. 


Sec. 3. This Commission is hereby authorized to secure such expert as- 
sistance, clerical and other help, and at such compensation as may be neces- 
sary to properly carry out the provisions of this act. 


Sec. 4. As soon as practical after organization the ,Commission shall, in 
conjunction with the federal government, by way of securing financial and 
professional aid and assistance, work out a systematic general plan for the 
complete development of each watershed in the state in order to secure the 
most advantageous adjustment of the interests involved in matters of floods, 
drainage, irrigation, water power and navigation. Where any department of 
the federal government is now or hereafter may be engaged in the develop- 
ment of plans effecting any of the subjects referred to in this act, this Commis- 
sion may cooperate with such federal department. Water development of all 
kinds throughout the state shall conform to the general plans adopted by the 
Commission. 


Sec. 5. This Commission is hereby authorized and directed to establish and 
maintain river gauging stations and to make such surveys and other investiga- 
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tions as may be necessary to a Botiplete knowledge of the subjects herein as- 
signed to it for investigation. 

Sec. 6. The following principles shall guide the Commission in its decisions 
and plans: (a) Surface or underground waters of the state may be appropri- 
ated by the federal government by civic decisions, by corporations, and by 
individuals upon application to the Commission, and in accordance with the 
rules and regulations it may prescribe. Such appropriations shall not con- 
stitute absolute ownership of such waters, but shall remain subject to the © 
principle of beneficial use. (6b) Where appropriations of water for different 
purposes conflict they shall take precedence in the following order, namely: 
domestic and transportation water supply, irrigation, industrial uses, water 
power. In each of these decisions prior application is to govern in making 
allotments. (c) Appropriation in excess of the reasonable needs of the 
appropriators not to be allowed. (d) Waters appropriated for irrigation are 
to become appurtenant to the lands to which they are applied,-and under- 
ground waters for all purposes to become appurtenant to the lands under 
which they flow. | 

Sec. 7. The Commission shall study the laws of the state relating to floods, 
drainage and irrigation, with a view to making such revisions as may be 
necessary to accomplish the ends prescribed in this act, and they shall report 
the results of their investigation and make such recommendations as they 
may deem proper to the legislature from time to time. 

Sec. 8. The Commission and its agents shall have the power of entry on 
private lands for the purpose of carrying out the provisions of this act. 

* Sec. 9. 

Sec. 10. The salaries of all employees of the Water Commission shall be 
fixed by said Water Commission. 

* Src. 11. 

Src.- 12. This act shall take effect and be in force from and after its publica- 
tion in the official state paper. 

Approved March 13, 1917. 

Published in official state paper nabadee 24, 1917. 


The Kansas Water Commission is composed of the following: Hon. Henry 
J. Allen, Governor, ex-officio chairman; Prof. H. A. Rice, University of Kan- 
sas, secretary; Prof. H. B. Walker, Kansas State Agricultural College, engineer. 
These men serve without pay, according to the terms of the act, but are re- 
imbursed for actual expenses when engaged in official work of the Commission. 

In accordance with section 4 of the Kansas Water Commission act, the 
Commission started on May 11, 1917, and has continued up to the present 
time, codperation with the United States Geological Survey, whereby an 
equivalent amount of federal funds are obtained for hydraulic investigations 
in Kansas, and an experienced hydraulic engineer assigned from the trained 
forces of the Water Resources Branch of the United States Geological Survey, 
thereby assuring the same standards for stream-gauging work in Kansas as 
obtain in other states, and the unqualified acceptance by the courts and by 
the leading hydraulic authorities in the country of the data collected. 

Besides the direct allotment from funds at the disposal of the United States 
Geological Survey, there are other privileges obtained by the United States 
Geological Survey which are of direct financial benefit; as, the use of the 





* Section 9° was repealed by section 4, chapter 291, Session Laws of 1919. Section 11 
made appropriation for fiscal years 1917, 1918 and 1919. 
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franking privilege; office quarters furnished free by the Post-office Depart- 
ment; the purchase of supplies through government bureaus in Washington 
at reduced contract prices; the publication and distribution of the data col- 
lected by the government press, etc, 

The technical conduct of stream-gauging work in Kansas is carried out by 
the following organization: E. L. Williams, hydraulic engineer, U. 8. Geo- 
logical Survey, district engineer; H. B. Kinnison, engineer, U. 8. Geological 
Survey, in charge Topeka office; Gerritt H. Barger, junior engineer, U. S. 
Geological Survey, office and field assistant. Headquarters of the Commission 
are located in room 23, federal (post office) building, Fifth and Kansas avenue, 
Topeka, Kan. The quarters and office fixtures are furnished rent free through 
cooperation with the United States Geological Survey, and courtesy of the 
United States Treasury Department, and W. O. Rigby, postmaster at Topeka, 
Kan. 


ACTIVITIES OF THE KANSAS WATER COMMISSION. 
POLICY OF THE COMMISSION. 


The Kansas Water Commission has consistently followed a’policy looking 
toward the ultimate development of the water resources of the state to the 
greatest advantage of the largest number of the inhabitants of the state. 
Without a thorough knowledge of what those water resources might be, it 
would be folly for the Commission to attempt to lay out a policy, or promul- 
gate regulations, relative to the appropriation and use of water, and governing 
the construction of all engineering works designed for the use and control of 
water. The Commission has considered that its recommendations and regula- 
tions should be preceded by a thorough study of the location, nature, and 
amount of the water resources of the state, and with this general policy in 
mind the Commission has decided that its immediate investigations should be 
made on the surface or flowing waters in the natural river channels in the 
state. 

This course of investigation involved measuring and recording the flow of 
water in the streams at certain selected points over a period of years, and 
since the United States Geological Survey had been doing similar work over 
the entire country for the past twenty years, and had developed practice and 
methods which are accepted as standard, the Commission requested and se- 
cured the codperation of the United States Geological Survey, and had an 
experienced hydraulic engineer of that department assigned to work with the 
Water Commission in conducting its investigations of surface-water flow in 
the streams in the state. This work, the measuring and recording of the 
volume of water flowing in streams, is technically called stream gauging, and 
the selected points on the streams where the volume of water records are 
collected, are called gauging stations.* 


* A stream-gauging station consists of a staff or chain gauge, or automatic gauge, where 
the stage of the river is recorded every day. With this basic information, and measure- 
ments of flow, (from which is determined the actual amount of water flowing in the stream 
at any stage), the flow or discharge for each day in the year is computed and put on record. 
These records are compiled and published at the end of each year. 

Measurements of flow or discharge measurements are made by suspending a Price Current 
meter in the water at certain points across a stream. This meter measures the speed or 
velocity of the current in feet per second. Soundings are made across the stream with a 
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Stream-gauging stations were established at certain selected sites, having 
in view the immediate call for and need: of the records, where the conditions 
on the stream were satisfactory for the operation of a stream-gauging station, 
and where the most reliable records could be obtained at the least expense. 


EXTENT OF WORK. 


The immediate need for stream-gauging work was apparent when the flood 
of 1915 swept the Kansas river valley and caused such destruction that a 
cry arose from the people in the valley for protection from future floods. 
Realizing the pressing need for stream-flow records on the Kansas river and 
its tributaries, without which satisfactory protective works could not be con- 
structed, the Commission started its investigations in this valley, and its 
work for two years was confined entirely to this watershed. Fourteen gauging 
stations have been operated in the valley for the past five years. 

But the Kansas river is not the only river in the state upon which dis- 
astrous floods have occurred, and the Commission’s policy has been to extend 
its stream-gauging operations as rapidly as the work could be done, and 
the funds at its disposal permit. Gauging stations were later established’ on 
the Neosho and Marais des Cygnes rivers; and during the past biennium, 
the work has been extended to cover most of the primary watersheds in 
the state. 

The following is a list of gauging stations operated by the Kansas Water 
Commission during the biennium, 1921-1922: 


ARKANSAS RIVER BASIN: 


Date started. Name of river. Nearest town. County. Observer. 
June 2, 1922ee Arkansas sae shane 2 Gardens.City “nas eEInneya vein Ben Allen. 
PUNO eL 2, 21922. FAT Kansas go) ie eiecele olen earned > iis ates Gee PAaWneG? =o. shoe Vaugn Steuart. 
sune, 40, 1021.. wArkansag sents ee ee Wichita oa. 2. eres Sedgwick. 2... 23% P. L. Brockway. 
Sept. 29251921.) eArKansas stiles: woah Arkansas” City. 6 Cowley-- 30. sane F. O. Burnett. 
May 9, 1922. Cottonwood ....... Elmdale ty...) .aw en Chase S806 3's Rowena Starkey. 
Aug. 23, 1921. Diversion Canal .... Arkansas City .. Cowley ........ F. O. Burnett. 
June 10, 1922. Little Arkansas .... Valley Center .. Sedgwick ....... Clarence Carr. 
Oct, VI2, FOV. ANeosh owen wt cone cae he! CRS Aart ate g 3 er” Alen? Davee aes Homer Teats. 
Oct) 18, -19215-sNeosho.. : ae Parsons -29 25 ve Labettie, <y5.c..' Mrs. W. C. Slane. 
Octae20; 192.1 me Verdlorisn mae. 9 wen Independence ... Montgomery .... Ben Wainscott. 
IN Ova 4s LOD eee Wid UNG orate renaletelenars W tntield) <7 seau crepes Cowley? stir Wim. Mason. 

KANSAS RIVER BASIN. 

Aue 245 e191 Ole Bigs liteieraedsnaniees fia RON ee masini Warsh ally. sree James Pribyl. 
April-26, 1918.) Bie’ Blue we oan ors Randolpn .os.sciers Riley viet fe memce Mrs. Ollie Webb. 
June 173419225 | Delawarew.cs aes. « Valley Falls .... Jefferson ....... Joe Piazzek. 
Ape Te Yelena oa byes ol Ene Sigin oa clos < Op deni esate Riley. sot sheet abte Arthur Estes. 
A priles0s 1019s s Kansags errr ete Wamego "isa. «iis Pottawatomie ... U. 8S. Wea. Bur. 
Hruin ews 1911s" Sa NSAS eckevecser peu ene ‘Nopekamees: ober. Shawnee ....... H.N. Richardson. 
June 9. e191 748 Kansas ie. ace es Bonner Springs... Wyandotte ..... B. L. Rehm. 
June sl, 01922. little. DUC mentees Waterville ...... Marshall 3 o.% 3. + W. E. Turner. 
Arie 27) 19195 eRepublicans....c wy. Seandta 6 seis as Republichvs str C. P. Nordman. 
June Zl. 1 OL pepe CPU ICANN serste ve rele Wakefield ...... Olay es ce. eee S. R. Winsor. 
Sépt. 6:3, °71919 > Saline “sawn ese et EESCOULS fe). oetae Ottawa =, sen. a W. A. Scidmore. 
July 24, 1918. Smoky Hill ....... Ellsworth ...... Ellsworth ...... E. A. Forkner. 
July 19, 1918. Smoky Hill ....... Abilene #20. sites Dickinson” ...%.. Mrs. R.A. Grubbs. 
May 15, 1919. Solomon .......... Niles <7. aig tia tie Ottaway» ie veieee Ellsworth Boyle. 
Aug. 30, 1919. Solomon, N. Fork... Kirwin ......... Ppiulips. =... caer Dan W. Fisk. 
Aug. 31,°1919.s Solomon,<S. Fork... “Alton ?>.:.2%5..... Osborne sis. sats J. K. Thompson. 





rod or tape, and the width of the stream measured. The average velocity and average 
depth are then computed, and applied in the following formula : _ 

Depth X width X velocity=discharge, or volume of water flowing in the stream. 

Depth and width are measured in feet, velocity in feet per second, therefore the dis- 
charge is obtained as cubic feet per second. Cubic feet per second, or second-feet as 
generally expressed, is the term in general use in engineering practice in a study or discussion 
of the flow of a stream. 

A cubic foot is equivalent to 7.48 gallons. 
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OSAGE RIVER BASIN. 


Date started. Name of river. Nearest town. County. Observer. 
AME Oe LO2 Te Marmaton. ccc 6 Forte Scotties... os BOUED ONS Wes ante: Clyde Severy. 
June 17, 1922. *Marais des Cygnes.. Quenemo ....... OSS @ GR. cherie srce Emory Cowdin. 
Oct. 26, 1918..*Marais des Cygnes.. Ottawa ........ Firanksiny wee ctken J. M. Lewis. 
Anode 1921. “Marais des Cygnes..2 Trading, Post .40., Linn @..5........ J. Van Hercke. 


Records for these stations may be obtained upon request from the Kansas Water Com- 
mission, 23 Federal building, Topeka, Kan. 


All records prior to 1919 have been published in ‘‘Surface Waters of Kansas, 1895-1919,” 
a copy of which may be obtained upon request from the Commission. 


SPECIAL PROJECTS. 


The Commission made two special investigations of water problems in the 
state during the biennium. 

During the summer of 1921 a controversy arose at Wichita, Kan., over the 
removal of sand from the bed of the Arkansas river adjacent to the wells of 
the Wichita Water Company. This company furnishes water for the city of 
Wichita and it was alleged that the removal of sand from the river bed was 
lowering the ground water level to the extent of endangering the city’s water 
supply. The State Executive Council requested the Water Commission to 
make an investigation and report. A field investigation was made under the 
direction of the Commission by H. B. Walker, engineer, assisted by H. B. 
Kinnison, engineer, U. 8. Geological Survey, and George S. Knapp, state irri- 
gation commissioner. It was the conclusion of these investigating engineers 
“that the pumping of sand from the bed of the Arkansas river in the city of 
Wichita has been the most direct contributing factor in the lowering of the 
stream bed elevation” . . . “and in this way causes lower ground water 
elevations adjacent to the deepened channel.” 

Definite recommendations were submitted to the State Executive Council 
and these were adopted and are now being carried out under the supervision 
of Mr. George S. Knapp, state irrigation commissioner. 

Governor Allen requested the commission in August, 1922, to investigate 
the reconstruction of the waterpower dam operated by the Kansas Gas and 
Electric Company near Arkansas City, Kan. Preliminary field investigations 
were made by H. B. Walker, engineer for the Commission, and it was recom- 
mended that final disposition of the case should be left with the Public 
Utilities Commission since the dam was established under authority of an 
order of this Commission in 1918. 

The Commission has been called upon frequently by correspondence to give 
advice and data concerning the development of the water resources of the 
state. Much valuable data have been furnished in this way. Since the mem- 
bers of the Commission serve without pay and are regularly engaged with 
other duties, it has not been possible to meet all requests for field investiga- 
tions. 

EXPANSION OF WORK DURING THE BIENNIUM. 

During the biennium ending June 30, 1918, seven gauging stations were es- 
tablished. 

During the biennium ending June 30, 1920, ten additional gauging stations 
were established, and one gauging station was discontinued. 

During the biennium just past, ending June 30, 1922, fifteen additional gaug- 


* Osage river by decision of the National Geographic Board. 
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ing stations were established, and one gauging station was discontinued. At 
the present time there are thirty-one gauging stations in operation. 

Thus it will be seen that during the past biennium the number of points at 
which stream-flow data are being obtained has been doubled, and the area 
over which the work is being done has been extended to cover all of the state, 
except the extreme northwest section. This expansion of stream-gauging work 
has been possible only by practicing the strictest economy, since the combined 
state and federal appropriations for this work have been $1,500 less per year 
than for the biennium ending June 30, 1921. The funds available for the pres- 
ent fiscal year will not be sufficient to maintain the present system of gauging 
stations, which have been installed and operated under larger appropriations 
and with the assistance of codperative funds from private parties, and will per- 
mit no further expansion in the work, and will allow only a very small travel- 
ing and expense fund for the Commission. 


COOPERATION. 


In recognition of the valuable data being collected on the flow of streams, 
and the limited appropriations which have been available for this work in 
Kansas, the Commission is pleased to report an increased amount of codpera- 
tion from private companies, other federal bureaus, state departments, drain- 
age districts, and individuals, by the furnishing of financial assistance, or by 
personal services. 

The following is a list of codperative parties, and the extent of their co- 
operation, represented either by direct payment of funds, or estimated cost of 
services and assistance rendered, for the fiscal year ending June 30, 1922: 


Kansas Gas & Electric Co. (E. C. Curtis, engimeer)......... $400 
U.S. Weather Bureau (8S. D. Flora, meteorologist) .......... 123 
City of Wichita (P. L. Brockway, city engineer)............ 85 
State Irrigation Commissioner (Geo. 8. Knapp)............ 37 
Joe:.Piagzak,; Valleys Ralls ok. 52) ote es sw cps te oe 3 

Total private ‘cooperation sts soe hee ea pe $648 


The Kansas Gas & Electric Co., codperated in the establishment and opera- 
tion of six stations; the U. S. Weather Bureau, 4; the state irrigation commis- 
sioner, 1; the city of Wichita, 1; and Joe Piazzak furnished gauge readings on 
the Delaware river station free of charge. 

The Kaw river drainage district has completed plans and will construct two 
automatic gauging stations on the Kansas river at Bonner Springs and Kansas 
City, Kan., and will codperate in the operation of these two stations. 

The North Topeka drainage district, V. R. Parkhurst, engineer, and the 
South Side levee district No. 6, codperated by constructing a concrete well and 
shelter for the long distance automatic gauge at Topeka. The receiver of this 
instrument is in the office of the U.S. Weather Bureau, New England building, 
where it may be seen, and where the stage of the river at Trey is shown 
continuously on a graphic chart. 

Franklin county and the city of Ottawa codperated in the construction of a 
concrete well and shelter for the automatic gauge installation on the Marais 
des Cygnes river near the Seventh street bridge. 
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SUMMARY OF STREAM FLOW DATA IN KANSAS. 


For the water year ending September 30, 1920. 



























































Average monthly discharge. Average 
Cubic feet per second. cubic Total 
Station, River AND Town. feet acre 
per feet. 

: Oct. Nov. Dee. Jan. Feb. Mar. April. May. June. July. Aug. Sept. second. 

> | ff | a | 

ra 

=) Arxansas River Basin: 

Sy Neéosho=lola eeepc 0 ak roi Sees 49.8 46.4 55.1 39.8} 392.0} 392.0) 312.0; 263.0} 582.0) 488.0] 1,780.0 364.0 265 ,000 
ant Kansas River Basin: 855.0) 610.0} 302.0) 402.0) 775.0) 325.0) 992.0} 798.0} 704.0) 576.0) 611.0} 323.0 605.0 439,000 
~ Big Bliteser Ea Stree. es neal. ce a 1,450.0} 1,120.0 646.0} 1,040.0} 1,700.0 834.0} 2,570.0) 1,520.0} 1,290.0 872.0 892.0] 1,070.0} 1,250.0 904,000 
Ss Big Blue—Randolph.................. 2,020.0} 1,260.0} 1,310.0} 1,440.0} 1,640.0} 1,190.0} 2,760.0) 2,930.0} 1,450.0} 1,010.0} 2,020.0} 2,890.0 1,820.0 1,324,000 

~ Kansas Opdenice esa 2. Alani hs. 4,170.0} 2,610.0} 1,930.0} 2,570.0] 3,620.0} 1,990.0} 5,860.0) 4,620.0] 2,770.0} 1,870.0} 2,280.0] 4,580.0] 3,270.0 2,375,000 

= Kansas—Wamego.................0005 4,480.0} 2,760.0) 2,000.0) 2,500.0} 3,820.0} 2,400.0) 6,060.0) 4,970.0} 3,010.0} 2,620.0) 2,930.0] 4,960.0) 3,530.0 2,566, 000 
& Kansas—Topeka. .. . EN OO hoes 4,930.0} 2,840.0} 2,300.0} 2,760.0) 3,480.0} 2,490.0} 7,480.0] 5,370.0) 3,380.0} 4,700.0} 3,080.0} 6,010.0} 4,060.0 2,948,000 
~ Kansas—Bonner Springs BP aye Meas tists he 410.0 516.0 452.0 552.0 901.0 634.0) 1,260.0} 1,210.0 507.0 364.0 590.0} 1,220.0 715.0 519,000 

Republican—Scandia Ps: Bee hae & eee 600.0 571.0 552.0 652.0 964.0 702.0} 1,460.0) 1,720.0 599.0 497.0 572.0} 1,750.0 884.0 642,000 
8S Republican—Wakefield nek. etd oe 166.0 102.0 82.9 88.5 61.1 61.5 146.0 207.0 126.0 90.9 46.0 46.3 102.0 74,200 
aes Saline—Tescott Oe CSE YAN Rr a 2s Jae M Pic ee <P 170.0 107.0 81.1 115.0 74.6 52.9 75.4 171.0 65.7 34.1 56.6 55.0 88.5 64, 200 
— Smoky Hill—Ellsworth Se te oo a ne 1,320.0 805.0 651.0 710.0 661.0 565.0} 1,000.0} 1,050.0 509.0 414.0} 1,050.0 878. 802.0 582,000 
eK Smoky Hill—Abilene NE See ae eae Md es 875.0 493 .0 311.0 331.0 270.0 219.0 611.0 482.0 284.0 257 .0 579.0 606.0 443 .0 322,000 

Solomon—Niles......... aR 188.0} 108.0 97.5 84.5 66.5 aes 65.4 79.7 34.9 62.0 74.5 4175 79.9 58, 100 

Solmon—North Fork—Kirwin.......... 209.0 143.0 136.0 110.0} ~ 88.9 69.0 105.0 149.0 87.8 19.1 112.0 36.8 106.0 76,800 

Solomon—South Fork—Alton.......... 

Osace River Basin: 
Osage—Ottawa*...... pol is ech <3 2.8 1.6 0.7 2.4 4.0 1626) 2113. Ob Al 487015 > 561.0). 25140 90.2) 1,550.0 226.0 164,000 











*Marais des Cygnes river near Ottawa; by decision of the National Geographic Board this river is called Osage river in all official government publications and maps. 
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March 23, 1922: Rock Creek 


The morning of March 24: 


PLATE I. 
flooding the store buildings in Burlington, Kan., at 9 p.m. 





PLATE II. 
Results of the flood on Rock Creek at Burlington, Kan. 
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PLATE III. 
Second flood at Burlington, Kan., on April 8, 1922: Flooded lands above the business district. 





PLATE IV. \ 
Republican river at Wakefield, Kan., during the flood of 1915. 
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VALUE OF STREAM FLOW DATA. 
FLOOD PROTECTION. 


Severe floods have occurred on all Kansas streams in the past, and although 
the time interval between these floods is irregular, the floods are periodic, 
and can therefore be expected to occur again; and it is entirely probable 
that the floods to be expected will be even more serious than those of 
recent years. Although the flood of 1903 was the most disastrous which has 
occurred on the Kansas river, damaging floods occurred in 1904, 1908, and 1915. 
These four floods caused an estimated damage of $37,000,000 in the Kansas 
river valley. | 

After the flood of 1915 there was a universal cry for protection from other 
floods, and in 1916 the War Department was authorized to make an investiga- 
tion of the flood situation in Kansas. Col. C. McD. Townsend, under whose 
direction the investigation was carried out, reported in part:* 


“T have therefore to report . . . that further observations should be 
made to determine both the volume of flow, and the maximum rate of dis- 
charge of various rivers . . . discharge measurements at flood stages are 
essential a 


The Arkansas, Neosho, and Marais des Cygnes river basins have been 
visited by severe floods many times in recent years, and they are less dis- 
astrous than those of the Kansas river because they are of shorter duration, 
affect a smaller area, or areas less densely populated. Other minor streams 
are visited by serious floods caused by unusually heavy local rainfall; the flood 
of Pueblo, Colo., which swept the Arkansas valley in June, 1921, and the flood 
on Rock creek at Burlington, Kan., in March and April, 1922, are recent 
examples of what may be expected in any watershed. The Marais des Cygnes, 
or Osage river, 1s subjected to a flood more or less serious almost every year, 
although its floods are generally of short duration. 

It is the purpose of the Commission to collect and preserve for future use 
the essential data on flood flow at as many points in the state as the funds at 
its disposal will permit. This data is best obtained at a regular gauging 
station where arrangements have been made for recording the rises in the 
streams continuously, and where observations of flow are made with sufficient 
frequency to accurately determine the volume of flood waters. Any compre- 
hensive plan for flood protection on any stream must be based upon an 
accurate knowledge of the duration and magnitude of the floods on that 
stream; and any plan of flood protection that will be successful must be based 
upon a thorough study of all past floods; and the only satisfactory basis for 
such a study is a record of stream flow over an extended period of years. 

This Commission is collecting and preparing data which can be made the 
basis of study for ample and economical flood-control works, when such im- 
provements are contemplated. 


* Floods in Kansas. House Document No. 321, 65th Congress, 1st session. 
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DRAINAGE. 


The problem of drainage is in a way related to floods, in that it involves the 
removal of excessive water derived from rainfall. The idea in drainage is to 
construct a ditch of sufficient size and slope or fall to carry this excessive water 
off the farm lands without injury to the growing crops, or to divert it at the 
foothills so that it will not spread over the flat bottom lands after heavy rains. 
In a study of a drainage problem it is necessary to determine what volume of 
water will have to be carried in the drainage ditch, and to determine how wide 
and how deep the ditch will have to be, and what slope or fall the ditch will 
have to have to carry that volume of water. No hasty study or rough esti- 
mates will do if the construction of the ditch is economical. Failure to have 
accurate records of stream flow, where drainage projects are necessary, will 
either result in a ditch too small to carry the flood waters, or too large to be 
economical, with a resultant waste of money. 

In the proper solution of the drainage problems of the state it is essential 
that accurate records of flow from the areas to be drained, or from areas of 
similar meteorological conditions be available for a basic study by the drain- 
age engineers. Accurate information of this character can only be obtained by 
systematic stream-gauging operations over the entire state, covering a period 
of time of sufficient length to insure reliable records of flow. 

There are at the present time over 150,000 acres of land involved in drainage 
projects that have cost almost three million dollars. 


WATER SUPPLY AND SANITATION. 


All large cities depend upon deriving their water supplies from the streams 
in their immediate vicinities. Although small cities may obtain their water 
supplies from wells, this source of water is not sufficient for the larger cities, 
and unless cities are located on large streams they are forced as they grow to 
extend their pipe lines farther and farther in search of a satisfactory water 
supply for their inhabitants. It is therefore a vital question as the cities of 
the state grow, and as the population of the state increases, where the supply 
of water is to come from. From what source can each city get a supply of 
water that will provide for twenty-five years of growth at the present rate, 
and what is the most economical source. How foolish it would be for a city 
to spend a million dollars on a water supply system, only to find out later that 
the supply of water was not sufficient, or would not be sufficient to provide for 
future growth. Satisfactory solutions of city water-supply problems demand 
an accurate knowledge of volume of water flowing in the various streams in 
the state, and this information can be obtained only by continued operation of 
stream-flow measuring stations on all the primary watersheds in Kansas. 

The problem of sanitation is intimately connected with the problem of water 
supply, for the same stream which furnishes the drinking water for a city is in 
many cases used as a carrier for its sewage; the intake for the waterworks being 
above and the outlet for the sewers below the city. But. how potable is the 
water of a stream for drinking purposes if this system of sewerage is used 
farther up the stream at other cities. If the quantity of water in the stream is 
enough to dilute the sewage sufficiently, no harm will result, but if not, at low 
stages the stream will be so contaminated that the water-purifying plants can- 
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not act efficiently, and an epidemic of disease will result. In connection with 
the sanitary problems in the state it will be increasingly necessary that stream- 
flow records be available, so that no sanitary system can be constructed which 
will be a menace to the lives of thousands of people through the use of impure 
drinking water. Adequate regulations by the State Board of Health can be 
made and imposed only when that body has access to accurate records of 
stream flow, which can be made the basis for a sanitary study of the streams. 


IRRIGATION. 


The western part of Kansas is an area of scant rainfall, where farming is 
practiced at a considerable risk. That the lands in this section are productive 
when water is turned onto them through irrigation ditches is clearly demon- 
strated in the irrigated areas around Garden City. If water for irrigation can 
be secured and used to supplement the limited rainfall, agriculture in western 
Kansas will be placed on a more permanent basis. The development of this 
section of the state is therefore a question of the study of the volume of water 
which runs to waste during the flood seasons, with the ultimate idea of a sys- 
tem of reservoirs and irrigation works which will store the flood waters in the 
streams until that water can be used during the productive season. Without 
records of several years’ duration on the flow of water in these western 
streams, it will be impossible to promote irrigation projects. Stream-flow 
records are essential in planning and promoting such projects. The United 
States Reclamation Service has made a systematic investigation of runoff on 
all the areas in its projects, either constructed or proposed; and the study of 
stream-flow records has determined the number of acres which could be irri- 
gated, and the amount of capital which could be profitably spent in each 
undertaking. 

The Kansas Water Commission is operating a few gauging stations on 
western streams, but limited appropriations have made an extensive and in- 
tensive study of the streams in the arid sections of Kansas impossible. 


INDUSTRIAL USES. 


Practically all manufacturing plants use water to some extent in their proc- 
esses, and where plants are of considerable size the amount of water which they 
consume becomes enormous. The principal use of water for industrial pur- 
poses is in the condenser process of a modern steam plant. In a plant of this 
type, for each ton of coal consumed there is required 800 tons of water for 
condenser purposes. Water is therefore a vital question in connection with 
a steam plant, and the construction of a large steam plant in any locality de- 
pends entirely upon the available supply of water for the condensers. 

Here again stream-flow records are needed, and industrial companies are 
making use of what information the Kansas Water Commission has already 
obtained, and this need and use of stream-flow records will increase with the 
industrial development of the state. Reliable records of stream flow will re- 
sult in more rapid development, and eventually the water supply of the Kansas 
streams will determine the limit of industrial development in the state. 

The most extensive private codperation, and the greatest demand for 
stream-gauging records have come from industrial and power concerns. 
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WATERPOWER. 


The following is a list of waterpower plants in Kansas, showing the approxi- 
mate horsepower developed at each plant: 


River. Town. : County. Capacity hp. 
SPLIN GS es acersslne re hoor eeres LO Well AS. aim ere oe eereter tees Cherokee>* Sint cone 4,000 
Bie Blves:.. kane tae Manhattaiat auton «Oaths eee Pottawatomie) jesus 2,400 
KANSAS. eco ice: atin eno LW LON CC) seere ote Nocto weenie tren Douglas’. a.m 1,500 
Sioky! Hull; S)- Vio weentoeecins Hin ber PLISGs rcetine a tee eee erate Dickinson. >, seer 1,100 
Smoky- Hillier satn.. oes eee “A bilene-# tace. rete ae ee cee Dickinson #01 eee 620 
Arkansas” wt ct onion es ee Arkansas Crestor. alien sees Cowley. <i) fase 550 
Bigs Blues. vorea sho eae eee Marysville ac ens ictictes sate Marshalls steer 540 
Bigs BIVG Seeks cu cae ane Ble Hapiis-s. ees oy. ae ela Marshall o7) cjcseeenee 840 
SMOK yon EL treote eeeetec serene sm JUNCHLOM Ct yaa eameeeet se ouster Geary oss acs acineeeees 450 
Republicane. +. wet ta eeu. Clay: Céntersniy. nae ctrn nse QB Yeo oe svg =e ae eee 450 
Gottonw60d4... = swan nelcr. Fin pOriaiet. eet hs ene, «cee Loyon! <. ocedeereeee 320 
CottonwOOdaes. wistisecst ro teaiers Cottonwood =Falis= 235-2 Chase...) eee eee 270 
Solomon adits sok teres onate noes Belothtitces aa erie oe ont ee Mitchell — 2. 22nceenen 220 
Neoshojewter kote os aed FlLumboldtas paende eh cactoukere Allen: inc) ae 190 

PANS OLOIVIG IN hoo eederlis talacoeei cy baer tale Bennington =. .seemap chic cere Ottawa r/o ieee _ 180 
Solomons cote Seklcn dake eters Minneapolis-* teens © cosas Ottawa \Gh sa. eee 180 
Solomon ris tcs auee wakes wares Delphositisiauness coe ee Ottawa-<u oo eee 150 
Smoky 2Hbl <..-F sic vee a see alate’ Lindshorg".y.45 pan. Sees McPherson’ ic .ateeer 120 
GottonwOod. avers. sek oe ate ate Cedars Pointmiiess acceran ice one Chase s5 4.) tee 100 
Bigs Bivier sit ty. al ec s i rstar roles s ORC Otay asscssorer -lorerteler pete ieee Marsnall 35.2 verses 100 
oy 00(0) ey piedl cD arse ch rent co. =) ecmeeemneer Bridceporiinsiees ces ieee Saline?.....).-o% seers 60 
Salli eseeear tote curse as ioveebteh wim al ete Tancolyy yiicsieuns ots acteurs teehee TAincolne So. cade . ..80 
Saline so arc.ter olen ce actereneta anos Shady (Bends 6.1 ve mape sos eee Lincoln. “234.6 eee 60 
Solomon. so Nise OY ee wicks ete he aas enOray heck eco eeaeend tee N orton“. 3) eee 30 

Total waterpower developed in Kansas as of June 80, 1921........:.....%... 14,510 


The potential waterpower of Kansas has been given by several authorities 
between 250,000 and 300,000 horsepower. Assuming only 40 per cent of the 
potential, or 100,000 horsepower that can be commercially developed, this 
would leave 85 per cent of the practical waterpower in Kansas ‘still unde- 
veloped. 

Waterpower depends upon two factors—head or height of the dam, and 
volume of water available for continuous use. The first factor can be varied to 
suit local conditions, but the second factor is a function of stream flow which 
depends upon rainfall. It is therefore absolutely necessary to know the mini- 
mum, ordinary, and flood flow of a stream before an economical and financially 
successful waterpower plant can be designed. 

Continuous records of stream flow maintained by the state will hasten the 
full development of the streams for power uses, and will insure the most in- 
tensive development at each site. The development of Kansas streams for 
waterpower purposes will indirectly help in the flood and water-supply prob- 
lems of the state, as the most intensive development for power will require the 
construction of storage reservoirs near the headwaters of the streams, which 
may be used to store the flood waters, which will be released gradually to make 
the daily flow of the stream more nearly uniform and considerably larger. 
Generous use is made of the stream-flow records already collected in studying 
and improving existing plants by the power companies, and there is an in- 
creasing demand for records of stream flow for this purpose. 


JUDICIAL AND OTHER USES OF STREAM-FLOW RECORDS. 


Stream-flow records collected according to the standard methods of the 
United States Geological Survey are accepted by all courts and by hydraulic 
authorities as basic facts, and furnish reliable evidence upon which a sound 
and equitable adjustment of controversies relating to water rights, innundated 
lands, flood damage, etc., can be made. Adequate stream-flow records would 
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have materially aided the argument for Kansas in the adjustment of water 
rights at the Colorado state line. 

Stream-gauging records are also used in determining size of openings for 
bridges on permanent highways; in a study of the possibilities and develop- 
ment of water transportation; in a study and regulation of channel encroach- 
ments by docks and buildings on the river fronts of the larger towns and cities; 
in a study of the effect of lowering of river channels by dredging and pumping 
for drainage or commercial purposes; in determining the effects on ground 
water level and supply by the removal of vast quantities of sand from the 
river beds; and in many other municipal problems. 

Last but not the least use to be mentioned is for accurately forecasting the 
height to which floods will rise on the lower Kansas streams, by a knowledge 





PLATE V. 
Flood of Marmaton river in Fort Scott, Kan., 1915. 


of the volume of water being fed into these rivers by their tributaries and 
head streams. Volume of water and the rate it is carried off is the basis for 
flood forecasts, and the United States Weather Bureau has made generous and 
welcome use of the data and services of the Kansas Water Commission in its 
work of safeguarding lives and property in Kansas. 


PUBLICATIONS OF THE KANSAS WATER COMMISSION. 


Copies of these publications may be obtained until the supply is exhausted, 
from the Kansas Water Commission, 23 Federal building, Topeka, Kan. 


First Biennial Report, 1918. 

The Effect of Obstruction to Navigation and Flood Prevention by the 
Kansas City Northwestern Railway Company’s bridge on the Kansas River 
at Kansas City, Kan., August, 1917. 

The Relation of the Kansas Water Commission to the Flood Problems of 
Kansas, 1918. 

Second Biennial Report, 1920. 

Surface Waters of Kansas, 1895-1919, 1921 (Compilation of gauge-height and 
stream-flow records on Kansas streams up to September 30, 1919.) 
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Cooperative publications of the United States Geological Survey in con- 
nection with data collected in its work with the Kansas Water Commission 
are as follows: 


Water Supply Paper No. 456, Surface Waters of Missouri River Basin, 1917. 

Water Supply Paper No. 476, Surface Water Supply of Missouri River 
Basin, 1918. 

Water Supply Paper No. 477, Surface Water Supply of Lower Mississippi 
River Basin, 1918. 

Water Supply Paper No. 506, Surface Water Supply of Missouri River 
Basin, 1919-1920. 

Water Supply Paper No. 507, Surface Water Supply of Lower Mississippi 
River Basin, 1919-1920. 

Water Supply Paper No. 526, Surface Water Supply of Missouri River 
Basin, 1921. 

Water Supply Paper No. 527, Surface Water Supply of Lower Mississippi 
River Basin, 1921. 


COMMENTS ON THE WORK OF THE KANSAS WATER 
COMMISSION. 


The following are voluntary expressions regarding the work of the Kansas 
Water Commission, which have been taken from letters addressed to the 
Commission: e 


“The problems so far as Kansas is concerned are largely relative to flood 
control, and the development of water supplies. The latter problem alone is 
becoming very serious in many growing communities. . . . The develop- 
ing and compiling of this data at the original source is a service to these com- 
munities which ought to be performed by the state, and the work you are 
doing will be an increasingly valuable aid in solving these problems.”— 
H.W. Wagner, Chief Engineer A.T. & S. F.R.R. 


“ . . will be of very great value to us in the determination of bridge 
openings, and in connection with location and development of satisfactory 
locomotive water supplies.’—E. C.. Hadley, Chief Engineer Mo. Pac. R. R. 


“Hixeceedingly valuable addition to our data on surface waters of Kansas, 
and will be of particular value to our Division of Water and Sewage of the 
State Board of Health.’—S. J. Crumbine, M. D., Secretary State Board of 
Health. 


“Stream-flow data is of much greater value when observations continue 
over a long period of time instead of only one or two years. We hope that 
all stations now established will be continued throughout the state, and that 
other much needed stations can be established with little delay.” —E. C. Curtis, 
Engineer Kansas Gas & Electric Co. 


“',. eannot say too much for the assistance you have rendered us.’— 
D.E. Ackers, Hydraulic Engineer United Light & Power System. 


“The legislature should require drainage districts to establish and maintain 
gauging stations, and to keep correct records as to flood heights and stream 
flow. It should of course furnish the Water Commission sufficient funds to 
continue its work.”’—Thos. H. Pollock, Attorney Kaw River Drainage District. 


“You have given a great deal of information that is of value to us and we 
trust you will be able to raise the necessary funds to take care of this good 
work.’—Arthur Groesbeck, Manager Rocky Ford Milling & Power Co. 


Request for any of the above publications, or for later data which have been collected 
by the Kansas Water Commission but not published, may be made to E. L. Williams, district 
engineer, Kansas Water Commission, 23 Federal building, Topeka, Kan. 
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“The material is certainly invaluable to any engineer in the state whether 
he be working on problems of sanitation, water supply, drainage, power or 
irrigation.’—Geo. S. Knapp, State Irrigation Commissioner. 


“We have continual need for information as to stream flow whenever 
bridges are designed over any of the streams of Kansas.”—M. W. Watson, 
State Highway Engineer. 


“It is impossible to properly plan sanitary improvements for cities, de- 
termine the feasibility and practicability of waterpower development, or 
properly plan drainage and flood-control improvements without securing in- 
formation in regard to rainfall, runoff and records of discharge of streams kept 
over a long period of years.’—Clark E. Jacoby, Clark E. Jacoby Engineering 
Company. 


“To the engineer engaged in municipal work both from a water-supply 
and sewage-disposal standpoint this information is of utmost value and will 
prove of great assistance in solving the problems of these types in many 
Kansas municipalities..—Chas. A. Haskins, Black & Veach, Consulting 
Engineers. . 


“Tt is to be regretted that many of your records first undertaken twenty-five 
-or thirty years ago have not been continuously maintained down to the 
present time. It is_unfortunate the public has been so reluctant to provide 
the funds necessary to continue the records of stream flow in Kansas. The 
few long records that exist plainly indicate the importance of the work you 
have done and the desirability of continuing the records.’—Chas. B. Burdick, 
Alvord, Burdick & Howson, Consulting Engineers. 
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APPROPRIATIONS AND EXPENDITURES OF THE KANSAS WATER 


COMMISSION, 1919-1922. 

















































































































Appropriations. Expenditures. 
Fiscal YEAR State. 
Enpine June 30. 
State. Federal. Total. Federal. Total. 
Watercom-| Stream 
mission. flow. 

1919 ME eBags cn ke kes $4,000.00 |$2,500.00 '$6,500.00 $108.00 |$3,219.08 |$2,489.03 | $5,816.11 

1920 3 SNe Fe Sr sea ecg ie 5,000.00 | 3,550.00 | 8,550.00 189.45 | 4,011.77 | 3,549.79 7,751.01 

ODT? ss Sen ero eet mae 5,000.00 | 3,400.00 | 9,000.00 623.98 | 5,836.95 | 3,337.01 9,797.94 

LODO eR Tapes cea 2 pee 4,000.00 | 4,100.00 | 8,100.00 112.50 | 3,884.23 | 4,052.39 | 8,049.12 

ODSRE An ee i eee 40002007 1%3,, 0005007 (272000200 wie eae ein aes (PIPE Aree I eo ae 

DISTRIBUTION OF EXPENDITURES FOR STREAM GAUGING. 
a Sees 
Trans- Official Equip- | Overhead 
ALLOTMENT. Total. Salaries. | portation ee: Labor. | ment, field office 
of persons. ; expenses. | expenses. 

Federalicessasos See 1919 |$2,489.03 |$1,406.50 $102 52 $507.51 $26.85 $369 .37 $76.28 

Dtatern aces ee 1919 | 3,219.08 | 1,580.50 32.60 1 Paes: 879.85 692.46 31.92 

Total twee 1919 |$5,708.11 |$2,987.00 | $135.12 | $509.26 | $906.70 |$1,061.83 $108 . 20 

Pederalea. Soe 28a 1920 |$3,549.79 |$2,467.50 $254 OG vl ai7 eee aes $15.50 $611.48 $201.25 

Statesmen atone 1920 | 4,011.77 | 2,579.40 62.44 $634 . 64 102.20 532.34 100.75 

Total 1920 |$7,561.56 |$5,046.90 $316.50 $634 . 64 $117.70 |$1, 143.82 $302.00 

Pederalaeaent. tee 1921 |$3,337.01 1$2,085.66 | $308.02 | $521.00 $3.00 | $181.81 $237 .52 

Slate wn, Res. is oe 1921 | 5,836.95 | 4,034.76 122.20 709 .02 85.10 632.21 253.66 

Total eee eso 1921 |$9,173.96 |$6, 120.42 $430.22 |$1, 230.02 $88.10 $814.02 $491.18 

Federal nicaoce 0 1922 |$4,052.39 |$2,675.53 | $269.94 | $287.25 | $13.00 | $629.68 | $176.99 

Sater Meee ede 1922 | 3,884.23 | 2,416.87 58.15 588 .68 39.25 565.57 Z5 S71 

LOtal pee ee 1922 |$7,936.62 |$5,092.40 $328 . 09 $875 .93 $52.25 1$1,195.25 $392.70 











*Ford car furnished by the United States Geological Survey. 
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PROPOSED PLAN OF ACTIVITIES FOR THE NEXT 
BIENNIUM. 


During the next biennium the Kansas Water Commission plans to limit 
its work almost entirely to the collection of data on stream flow and to the 
computation of stream-flow records and to the distribution and interpretation 
of this data to the best advantage. 

The Commission with its present appropriation cannot take care of the 
present stream-gauging operations which have been laid out and carried on 
with a larger amount of funds than are now available. During the fiscal year 
~ 1923 the Commission will be operating more stream-flow stations than ever 
before with less funds than any previous years since 1919 when less than half 
as Many gauging stations were in operation. Even with the rigid economy 
which has governed the expenditures of the Commission lack of funds is a 
serious detriment to the work of the Commission and prevents the extension 
of stream gauging over territory where it is very evidently needed at the 
present time, or where records will be extremely valuable in the future. 

The Commission plans therefore, on continuing the gauging stations now 
being operated, with the assistance of private codperation, with no farther ex- 
tensions unless additional funds can be secured for the work. 

The Commission will also investigate all special problems which may come 
under its jurisdiction. 


BUDGET FOR BIENNIAL PERIOD, 1924-1925. 


The following budget for the fiscal years ending June 30, 1924, and June 30, 
1925, is proposed for financing the investigations of the Kansas Water Com- 
mission: 4 

For hydrometric investigations in codperation with the United States Geo- 
logical Survey, and incidental work of the Kansas Water Commission, $7,000 
per year. This provides for the following organization and expenses for col- 
lecting stream-flow data according to the standard methods of the United 
States Geological Survey: 


Item. 1924. 1925. 
ISLET eerrINEOr hia ee. .najcicoeta S nicer a ete wigs oh wae ee $3,000 $3,000 
RP NPRISCATIG ON PINGET: io. ot Sek dues «BU a sete bt eMeatireye ace 1,800 1,800 
rmraerk-stenOsrapher: yu) Got. oes aos ace ci alee Gigs em eee 1,200 1,200 
HES ESO DSETY CTSics ce ok ein cy ew Cae ae Se ere i ae . A200 1,200 
MRT ALOK PCTISOS (cc oss Pro oa ae bhi ale oe cm Ee a 2,400 2,400 
Peeples, equipment, etry... 2. oi. eeafyee- ace eee 500 500 
(7) Incidental expenses of the Kansas Water Commission, 500 500 
MM nEVELIV SOT GI 9: fae hs crave chee orca g we ha Cate Ue falta goatee oO 400 400 

Total operating budget per years... 6.06. ce cae c eee eee $11,000 $11,000 
U. S. Geological Survey allotment (proposed)............ 4,000 4,000 
Total budget for state coGperation ................068- $7,000 $7,000 
Total budget for biennium, $14,000. 
Respectfully submitted, Kansas WATER COMMISSION, 


H. A. Rick, Secretary. 
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APPENDIX A. 


The following table shows the amounts of state funds expended for stream- 
gauging work in codperation with the United States Geological Survey during 
the fiscal year ending June 30, 1922: 


TAZ ONE) ue ocak sea'es sv sete Bates © $4,200.00 Nevada ....... gue to se oie, cca eens ae $3,500.00 


CalifOrmnis sent eee s Wa eres 22,000.00 N@witZ0rk iwc hevsrese Salas eee 13,250.00 
Hawailcyean eh 5. jee ce erates 28,500.00 NorthsCarolinas Sct os i et 00000 
[dahosernanedc. coer e cela ahd . 21,000.00 OHIO) Seasedhe vere sc ae Joo tegen ee 6,000.00 
TUINOIS wage a eas ck gee ae ee 4,000.00 Oregons 5 chek |. 4 wie ee ahaa etn eae 11,500.00 
LOWS Birra de tasers Mas bie See es ctare 3,500.00 “Pernnessee i 5 hsc:s' vis eo ieee Gee 3,000.00 
TCBNSAS Ste coe aks eke es cates 4,000.00 "TOXAS | schehly Bie hh stereo ee eee 14,650.00 
IMEGINOAR a a ek Sorat cee tee arte 4,350.00 Utah 2 ciie ove opiters. siagtine asta eee 4,400.00 
Massachusetts... .curgata > eetelemiets, 3,200.00 Washington’ > .). i. «<9. tate ae 6,350.00 
IMEISS OUR ets. ute ie akc e ane 10,000.00 Wisconsin« i. ies os ¢ 0 Bh OS eee 6,000.00 
Montanaieioc.. a. oye mc Ree 8,200.00 Wy Omin gs interes oi a ana eee ee 4,000.00 
IN GWU CRSEY o> - > stot otis thoes eae 11,250.00 


In addition to the above amounts, the United States allotted not to exceed 
$5,000 to each of these states. In some states premittees of the Federal Power 
Commission and others have added materially to the available funds. 
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